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Aviation Looks Ahead on Its 50th Birthday 


Now « Billion-dollar Business, Airlines Plan Jet Transports, 
Fast Freighters, and Downtown Helicopter Ports 


By Vice Apmirat Emory $. Lanp, USN (Rer,) 


President, Air Tramspert Association af Arerica, and 
Life Trustee af the Nathocul Geographic: Society 


i obscure bicycle mechanic clambered 

aboard « strange-looking craft, nodded 
to his brother and a small group af anldokers,, 
and began one of history's greatest voyages 
of disegyery. 

His journey lasted just 12 seconds. 

Tn those few Meeting moments a frail, kite~ 
like machine bore Orville Wright aloft snd 
catried him safely a distance of 120 feet across 
the desolate, wind-whipped sands at Kitty 
Hawk, North Carolina (page 740), 

Humanits’s age-old dream had been real- 
ized, Man had flown successfully for the first 
time in » powered, hexvier-thon-air machine. 


Celebrating a Year of Jubilee 


In the United States, amd in miany foreign 
lands on freedom’s side of the Tron Curtain, 
that epoch-making achievement will be com- 
memorited with special ceremonies on Decom- 
ber 17, 1953, the fiftieth anniversary of 
powered flight 

Here’ in our own Jand all of 1953 has been 
declared a Golden Jubilee celebration of the 
tirplane’s birth, There have been soores of 
commemorative events, among then alr mets, 
State and regional air tours by the Civil Air 
Patrol, special radio and television programs, 
airport dedications, special newspaper odi- 
tions. and the issuance of an anniversary air- 
mail stamp, 

Perhaps you, like myself, belong to that 
oldér generation whose lifetime spans the en- 
tire history of successful flight. If so, 1 am 
sure you feel, as 1 do, a sense of wonder at 


( the morning of December 17, 1903, 


the tremendous scope of the achievements 
we have witnessed in aviation, 

Fifty years is a mere moment in time ¢om- 
pared to the millenniums that have passed 
aince man's invention of the wheel Yet in 
that relatively brief interval we have seen 
the airplane grow {from a fragile thing of 
wood, cloth, arid wire into the fastest means 
of travel ever devised. 

We, and our children, have seen the war- 
plane play a majer role in shaping the inte 
of nations. We have seen the airliners of 
peaceful commerce change the habits and liv- 
‘ing standards of ourselves and our neighbors. 

With no exaggeration, mankind's first half 
century of powered Aight has been called 
“the fifty yeurs that changed the world.” 

The Wright brothers made a total of four 
fights that memorable winter's morning, ayer- 
aging an air speed of 31 miles per hour. The 
Jongest fight, with co-inventor Wilbur at the 
controls, went 832 feet in 59 seconds, 


Speeds and Loads Vastly Increased 


How unimpressive these figures inevitably 
seem in an age when fleets of huge airliners 
wing along our busy skvroads! | doubt if 
even the Wright brothers could have dreamed 
in 1903 how greatly their distances and speeds 
would be exceeded. 

Including fuel and Orville, the Wright air- 
craft weighed 750 pounds. Today any one 
of a number of planes in the United States 
scheduled air fleet can carry 50 times that 
weight and Ay 1? to 15 hours nonstop, 

Recently a Waited States research plone 
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streaked more than four miles In the 12 ere- 
onds Orville required to travel 40 yards. 

Kyen the fuselazes of some modern mili- 
Lary aincraft are longer than that first Hight! 

Tn our Air Age the farthest spot on earth 
is only hours away, Leaving New York, an 
airlines passenger can reach Maris in 13 hours, 
Chicago in 344, Los Angeles in 104), Rome 
in 19'4, Tokyo in 39 

By the time this article appears, one alrline 
plans to be operating the first nonstop coast- 
fo-coast service, New DC-7's will make the 
flights in less than bight hours, 


Air Travel Sets Records 


The Wright brothers, though gifted dream- 
ers, could not have visualized in those 
struguting pioneer days the hordes of people 
who would one day travel by air, 

Th 1952 United States domestic and inter 
mithonal scheduled aitlines—ie., those cer- 
tifieated for route operations by the Civil 
Aeronautics Bogod—varried a record 27+ 
480.504 passengers, the equivalent of nearly 
one-sisth af the Nation's population, In 1953 
we shall undoubtedly better that total; figures 
for the first six months show y 20 percent 
increase over the correspondinu period of £952. 

To handle the growing. tide of traffic, our 
scheduled uirlines are constantly modernizing 
and adding to a floet of some 1400 planes. 
Our wirlines fly 236,000 route miles and offer 
more lift capacity than the test of the world’s 
nir carriers combiner, 

While achieving that growth, the airtines 
constantly improved their records for safety, 

On Febroary 11, 1953, the domestic sched. 
uled carriers completed 12 months of opera- 
tions without a single fatality. During that 
period they averay a landing or take-off 
every seven seconds, or approximately 13,000 


per city. 

Wilbur Wright died of typhoid fever in 
1912. Orville, the younger brother, lived 
until 1848 and saw aircraft put toa multi- 


* Military and Civil Air Transport Chiels 
Gonfer on U.S. Defense 

Commercial afves form un integral part of the 
Nation's defense system Mobilization plans earmark 
nearly 100 iour-wnained planestor tensive to hw MIB 
tary Alt. Transport Service on 48 hyute’ potice, Oi 
this ntimber, mere than’ 45 percent with be funsed 
from) scheduted airfings, the remiinder from wots 
shwduled carriers. 

Here the author, Emory 5, Lend, president of the 
Air "Transport Assoetation of America, conti thee 


schertalod aictine ut n meeting with Lt Gen, Towphe 


Smith, commander of MATS, at Andrews Air Farce 
fios0, Marylanil. The polar map shaws MATS" glolie~ 
Finding routes; the swept-wing miodel aircralt repre 
sents a, propused jet tramspert 
0 alia) Conese Mortery 
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plicity of uses which would have strained the 
imagination of a Jule Verne: rain making, 
crop dusting and spying, power-line patrol, 
mineral prospecting. game surveys, forest-fire 
fivhting—even the berding of livestock (page 


an 


ive of the military and the 
© approximately 88,000 oir- 
in the United States, most 
of them operated by private Ayers. 

A balt century avo there were only two 
pewer-plane pilots in the entire world. In 
1952 thete were 267,759 active civilian pilots 
in the Waited Suvtes ntone. 

Move than 14,000 of these flyers are mom- 
bers of the Civil Air Paul, civilian auxiliary 
of the United States Air Force. Organized 
inte $2 4vings, one to cach State and Terri- 
tory, CAP flies air search and rescue missions, 
nirlifts supplies in time of disaster, supports 
the Nation's arrial defense observation sys- 
tem, and currently instructs more than 48,000 
cadet members in aviation subjects: 


Airlines Plan a New Era 


Of avintion’s mony facets, the one affecting 
our lives most directly, and perhaps of great- 
est interest, is public transportation,* 

As president of the Air Transport Associa- 
Now of America. a nonprofit service organiza 
lion representing 42 scheduled airlines, 1 am. 
intimately concerned each day with the sharp 
towing pains of a still-youthiul industry. Tn 
1052, for the first time, the airlines entered the 
hillion-tollar industry class in annual gross 
revenue. We have grown big, but we are 
destined to grow much, much bigger. 

‘That growth will se many changes. What 
will they hold In greater speed, comfort, and 
convenience for airlines customers? 

TH answer that question, but first let me 


disclaim the role of prophet. Few jndustries 
are so dynamic and changealie as the sir 
transport business, (CE once told my board-of 
directors they were “a grand bunch of prima 
donnas,”) Competition is keen, the prob- 
lems large, the imponderalles many. Noone 
can foreses all the changes: that Ie ahead, 
and none ean elim special clairvoyance, 

Nevertheless, a number of developmentscan 
he predicted with reasonable certainty if (de 
worl! remains at peace, In most instances 
my thinking on these future developments 
typliies the viewpoint of many colleagues. 

Our Nation is about to enter anew era in 
conumercial sir travel—the aye of the was tur- 
bine aircraft, already introduced elsewhere in 
the world by the enterprising British with 
their jet-powered Comet airliners. 

+See “Our Alt Age Speeds Abend,’ hy F, Barrows 
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Basically, there are two types of gas tur- 
bine power plunts: the propellerless turbojet. 
usually referred to simply as the jet. or pure 
jet, obtaining thrust from a blast of hot gas; 
and the lesser-known turboprop, which gears 
its whirling turbine to a propeller (page 770). 

Today: practically all, developmental work 
on large piston alreraft engines has been aban- 
doned in the United States in favor of these 
two new types. Our latest airliners, the PC-F 
and the Super Constellation, probably will be 
the lust big new-model transports with recipro- 
cuting engines (Pages 750, 752). 


det Debut Expected Soon 


T believe 1956 will see a jet transport in- 
troduced in domestic operation and another 
placed in service by a Unite) States: trans- 
atlantic carrier, Our first jet may be an 
improved type of the British Camet, or a new 
Boeing 707 transport, now in prototype con- 
struction phase. Other pessibilities are on 
the drawing: boards, 

Many of our present airliners could be con— 
verted to turboprop pawer, und we my see 
such airerait in Service by 1956, ot perhaps 
even Soner. New planes specifically designed 
for turbaprop operation are contemplated, but 
American manufacturers have indicated they 
will introduce their speedy jet Inimsports first. 

In 10 to 15 years jetliners of American 
manufacture may replace most piston-driven, 
aiteraft on transeantinental and a number of 
other long-haul routes. 

You may be an inyeterate air traveler, but 
1 predict your first fight in one of these jets 
will be the smoothest, mast pleasant journey 
you have ever undertaken. 

Your plune will be luxuriously fitted, with 
stats for about 80 passengers, plus a lounge. 
You will fly at 35,000 to 40,000 feet, far 
above the weather, Outside, the air will be 
rarefied and below zero, but inside the cabin, 
with its double windows for safer pressuriza- 
tion, vou will still be warm and confortable. 
vé the jet has no propellers, your plane 
will be virtually without vibration; there- 
fore, fatigue will be reduced, The roar of the 
engines wil) be muted 10 4 murmur by sound 
insulation in the fuselage. You will cruise 
wt about $50 miles an hour, compared to 365 
for our fastest piston liner. 

Despite one stop en route, our first jet 
transports will cross the continent in Tess than 
seven hours, clipping an hour from the non- 
stop DC-7 schedules (page 723). 

But in 25 years, perhips sooner, un airlines 
passenger will leave New York at noun and 
arrive in Los Angeles at noon! The time zone 
differential will erase the three hours re- 
quired by his supersonic jet lo streak across 
the country. 
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The jet's optimum performances will be on 
long flights at high altitades The turboprop. 
more economical to operate, promises to be 
mast effective on intermediate runs and on ex- 
treme long-haul routes, 

‘The turboprop has « glittering future, bath 
us 4 transport plane and as a cargo car- 
rier. Although not so fast as the jet, it will 
cruise at 450 miles an hour. When fully en- 
gineered, it will reduce cargo costs per too 
mile, enabling the airlines to capture an in- 
creased} share of the freight and express now 
being carried by surface transportation. 

Last year domestic and foreign airlines car— 
ried mace people to and fram the United States 
than did ships Domestically, our airlines 
accounted for nearly 37 percent of the first- 
class travel market, as compared to about 
one percent in 1932, Jets and turboprops 
will increase the trend to air travel, 

1 am confident that im 10 years’ time the 
scheduled airlines will curry 60,000,000 pas- 
sengers nm year compared to our present 27~ 
000,000. Instead of 2,000,000 miles per day, 
Gur planes will log 5,000,000, equal to 10 
round trips ta the maon every 24 hours! 

Ablines are planning the large-scale intro- 
duction of helicopters, an innovation that 
seems likely to arouse more general interest 
than perhaps any other new Jook” in aviation 
(page 738)- 

1 predict that’ in 10 to £5 years big multi- 
engined SO-passenzer helicopters will replace 
fixed-wing jircraft. on many routes of less 
than 300 miles through large population areas. 
‘They will be economical, safe, and reasonably 
fast. Their ability to hover and descend ver~ 
tically will enable passengers to disembark 
at downtown heliports instead of outlying 
airports, saving valuable time—and saving 
time is commercial aviation’s prime asset, 


Automutie Flight a Possibility 


Today new electronic aids permit airlines 
to maintain dependable all-weather schedules. 
So promising is the outlook in electronics that 
completely automatic fight is a distinet proba- 
bility during aviation’s second balf century, 

Amuzingly versatile electronic brains will 
take airliners off, ly them to their destina- 
thon, and Jand them safely and smoothly, 
Pilots will ride in the gockpits, but only to 
monitor the automatic equipment, 

‘This technique is, of course, not a reality 
today, and it may be 25 years before we sce 
it in use by the airlines. 

T intend to discuss each of these future 
developments—jet, turboprop, helicopter, and 
automatic Hight—in more detail, answering a 
number of questions that must be in the 
ers mind, 

But first, for a better understanding of the 


problems, let’s take a look 
now ending, Let's see 
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declate faith in the possibility of Might prior 
to Kitty Hawk was thot of Dr, Alexander 
Graham. Hell, inventar of the tlephane and 
president of Your Society from 1898 to 1903, 

In the June, 1905, Nattoxar Grookarnie 
featuring an account of his experi- 
meivtal kites, De. Bell wrote: 

“We are all of us interested in atrial loco- 
motion; and Lam sure that none who has 
observed with attention the fight of birds 
can doubt for one moment the possibility of 
aerial fight by bodies specifically heavier than 
the air. Tn the words of an old writer, ‘We 
cannot consider a4 impossible that which has 
already been accomplished,’ ”’ 

Later, during aviation’s pioneer years, the 
distinguished scientist predicted thar alreraft 
wotlk] attain high speeds and forecast 14-hour 
transatlantic crossings by air, 

Tn the airplane's infancy mest people be- 
Viewed it lacked commercial possibilities, A 
statement by Octave Chanute, friend of the 
Wrights and a prominent enuineer and glider 
pioneer, typifies the thinking of the ay, 

Writing in the Smithsonian Institution's 
imnual report for 1903, Chanute forecast a 
limited military use for the airplane and said 
it might even carry mail “in special cases.” 
Then he declited: 

“Bot the useful loads carried will be very 
small, The machines will eventually be fast, 
they will be used in sport, but they are not 
to be thonght of as commercial carriers, ‘To 
say nothing of the danger, the sizes must 
remain small and the passengers few.” 

However, by 1914 flying boats were shut- 
Ming passengers back and forth between. 
Tampa and St. Petersburg, Florida. This 
service has been called the first scheduled air 
passenger line in the United States. [t was 
an unprofitable, short-lived venture, as were 
several similar undertakings that followed, but 
they served as yardsticks for future operations. 


World War | Boosted Aviation 


World War I gave tremendous impetus to 
the development of the airplane, Having 
participated! mightily in that development, eur 
Government naturally desired to capitalize on 
it in time of 5 

Speedier delivery of mail proved to be the 
airplane's first peacetime nse, 

In May, 1918, the War Department inauga- 
rated regular air mail between New York and 
Washington, D.C. Luter that year the Post 
Office Department tock over the service. 

New Vork-to-Chicago air mail was estab- 
shed by 1919; San Francisco was added 
to the route the next year. Night air muil, 
Chicayo to the west east, started In 1924 
anid was extended to New York im 1925. 

‘This was the brief, brave era of the pilot 
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veterans of World War 1 and the happy-go- 
lucky harmstormers of the postwar aerial 
circus days, They were the men hired to 
fly the pioneering planes, the men who put 
new tneaning into the Post Office slogan, “The 
mail must go through.” 

So rudimentary were navigational aids that 
the odes wert 23 to | against an alr-mall 
pilot's survival over ah 18-month period. Tn 
those days, when flying blind, men often had 
to judge their angle of flight by “the feel of 
the seat of the pant: Mechanical Tuilure 
was relatively commonplace, 

T wos doing sme Sying in the 1920's, 
first ws a Navy aerial observer, and later a 
a pilot. Any forced landing you could walk 
away from was a godd one, und I was lucky 
enough to, walk sway from five! 

‘There was no Civil Aeronautics Adminis 
tration then to impose safety regulations and 
strict discipline. Pilots were a: venturesome 
fraternity. ‘They pulled some stunts that 
probably would cost ther their licenses torlay. 

In one such episode T was the butt of an 
amusing but hair-raising practical joke_ 


Plane “Buzxes” Speeding Train 


My friend Al Williams. later renowned as 
a speed king, was flying me across thy Macy- 
land countryside in a twosseated open-cock- 
pit de Havilland biplane. Suddenly the irre- 
pressible Williams swooped down upan a 
speeding passenger train, 

Overtaking the engine, he jockeyed the 
plane into a position above the smokestack 
and reduced our speed until it matched thot 
of the triin, So nicely did he judge the 
maneuver that only the rear cockpit, in which 
I sat, caught the smoke from the stack, 

Engulfed in cinders anid noxious fumes, 1 
egughed. spluttered. and choked. Beating on 
the rim of the cockpit, 1 voiced my opinion 
of Williams in profane shouts. Finally Al 
tired of the game and hedgehopped away 
actress the fields. When we landed 1 looked 
like the end man in a minstrel show. 

Tolay such questionable lurks have all but 
vanished from the aviation. scene, 

Tn 1926 the Federal Government turned 
over. flying the mil to private contractors, 
Under private enterprise the nucleus af the 
airlines we know today took form. 

‘The big challenge was to deliver the mail 
in the shortest time. The letter that today 
tikes 10 hours to get from const to comst, at 
& cost of 6 cents an ounce, took 32 hours 
in 1926 and averaged 24 cents an ounce. 

Air mail was so profitable that few con- 
tractors bothered to install seats in their 
planes, But some pioneer travelers cowsented 
to ride in open cockpits or sit on mail sacks, 
Later they crowded inte boxlike cabins. 
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‘The first regularly scheduled passenger serv- 
ice by an aic-mail carrier was inaugurated 
May 23, 1926, hy Western Air eae, 
ade Western Air Lines: Each plane car- 
tied about 1.000 pounds of mail and two 
passengers over the 660-mile route from Los 
Angeles to Salt Lake City, 

On July 6, 1926, the first alr transport 
company primarily engaged in passenger busi- 
ness established service between Washington, 
D. C., and Philadelphia, By the end-of 1927 
many pioneer transport services were operat- 
ing, including one to Latin America. 

With expanding routes came larger and 
faster planes, trimotared, cach o: 
to 14 passengers, The vear 193 
introduction of an all-metal, low-wi a, twin- 
engined transport, the Douglas DC-3, which 
become the work horse of the fleet. 


Law Stimulates Civil Aviation 


To regulate and promote the scheduled alr- 
lines in the public interest, Congress passed 
the Civil Aeronautics Act in 1938. It was a 
remarkably fine piece of lewislation. Sched- 
uled airlines moved forward under this new 
directive. Passengers increased und carga 
carrying by air developed. 

On the day Pear) Harbor was attacked, the 
military turned to the scheduled carriers for 
help. “Approximately half their fleet of 559 
{ransports and 27 flying boats and half their 
personnel, 7,300 employees, went to werk for 
Uncle Sam, within six months, 

After World War Tl new 5-mile-a-min- 
ute, 50-pmssenger aircraft made their debut, 
As these planes settled into routine service, 
a new degree of efficiency was achieved. 

‘Then, once again, there were war rumblings, 
and the airlines answered another call to the 
colors, "Three days after the Korean War's 
outbreak they mide. available 40 af their 
largest. planes to the United Nations effort. 

During the height of fighting. commercial 
aircraft were carrying 67 percent of fims- 
sengers, 36 percent of cargo, and 70 percent 
of all mail down to the war theater. “Thanks 
to the airlines, the Military Air Transport 
Service (MATS) was able to meet its other 
obligations in the free world (page 722), 

Al present the scheduled airlines are bring- 
ing direct passenger, mail, and cargo servite 
to 687 cities in the United States at rates far 
cheaper than in the old days, For instance, 
in 1926 the average passenger fare was 12 
cents por mile; today it Is 309 cents. 

Earlior { outlined the air ‘transport picture 
as we believe it will look during aviation's 
second half cestury, Now let's sketch in the 
details and consider some of the problems, 

Those problems are enormous, particularly 
in the mutter of jet transports. 


on Tts 50th Birthday Wa 

For many years American manufacturers 
have dominated the international market with 
tbele highly refined, piston-driven machines. 
AL present about 80 percent of the world’s 
transport plunes are Anverican-built, But re- 
cently we have seen the very capable British 
enter the competitive scene—jet-propelled. 

For more than a year the government-owned 
British Overseas Airways Corporation has been 
contre Jet-powered de Havilland Comet Is 

(page 736). 

Three improved versions of the Comet, the 
Series 1, U1, and TV, are planned, 

Meanwhile, other British aircraft manufac- 
turers have not been idle. Vickers, Avro, and 
Handley Puge say they will introduce giant 
high-speed jet transports. Moreover, bath 
Vickers and Bristol have built medium-range 
turboprop airliners, Other, larger British, 
turboprops are in the planning stage, 

Tn contrast, American manufacturers hive 
yet to produce a jet transpurt. 

Douglas, Lockheed, and Boeing plan jet 
airliners, and Boeing will be ready to test-dly 
© prototype in the summer of 1954_ 

Consolidated Vultee has comyerted several 
of its familiar Conyair-Liners to turboprop 
operation and bas sold two such aircraft to 
the United States Air Force. Similarly, Lock- 
heed is experimenting with turboprop installa 
tions in its Super Constellation, 

But that's the estent of our activity to 
date. Obviously, British manufacturers and 
airlines are ahead of us in the race for com- 
mercial suptemacy in the Jet Age, Their 
lead, 1 believe, is confined to jet plane air- 
frames, tot power plants 

Nevertheless, how did it come about? 


Long-range Planning Helped British 


The explanation lies in the basic difference 
between British and American civil aviation 
and in the nature of the iet engine itself, 

Britain's new airliners, though designed and 
‘buill by private fitms, found their inception 
after World War TI in gavernment-spunsored, 
Jong-tange planning fer civil nviation develop- 
ment, Actual production was sssured by 
orders from the Ministry of Supply and the 
government-awned airlines, 

Tn shurt, government help gave the British 
a heucl start in jet commercial development. 
This statement is in no sense a reflection 
upon our overseas cousins, They approached 
jet problem with characteristic energy, 
tive, and imayination. 

However, the situation of our own highly 
competitive aircraft industry was quite differ- 
ent. Airlines supported a legislative proposal 
in 1948 that the Government, sponsor a jet- 
liner prototype, but nothing came of the sug- 
gestion, Lacking government belp, and at 
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has prompted American manufacturers to risk 
the enormous sums needed for jet transport 
development, 

Karly in the planning phase the Air Trams- 
port Association laid down certain require- 
ments for these new aircraft. They would have 
to be safe ane! dependable: have sufficient 
range for transcontinental and  transoceanic 
travel: be able to land and take off at existing 
airports; and be as profitable to operate as 
existing 4-engined transports. 

Some manufacturers say they can meet 
these requirements. On ohe point, operating 
profit, many airline officials are dubious. But 
there is no doubt that jet transports will be 
part of the American scene. 

One United States airline, Pan American, 
fas ordered theee Comets (Series 111 miudels) 
for delivery in 1936 and has an option to bay 
seven tore, So far, other carriers are waiting 
to see what our awn manufacturers produce, 
Hoeing’s jetliner may be in production by 
1956. Douglas and Lockheed jets probably 
will be somewhat later. 

Since Work! War I! the scheculed airlines 
have bought and paid for 1,193 piston-type 
airplanes, some costing as much as $1,900,000 
each. Orders forian additional 226 have been 
placed for 1953-35 delivery. 

Now comes the jet, bearing 3 probable price 
lag of about $4,000,000 each for early pra- 
duction models. The airlines expect to nequire 
approximately 100 of these planes during the 
period 1955 to 1960. Over the next 10 years 
we may have to faise more than $1,000,- 
000,000 for all types of new aircraft: turbojet 
and turboprop transports, air freighters, Jocul 
service aircraft, and helicopters, 

We are prepared to do this, but readers 
should not expect conventional aircraft to 
disappeur fora good many years. Now planes, 
for both financial und operational reasons, 
must be introduced gradually, 


‘Turboprop Planes in Design Stage 


To date thé United States has devoted far 
‘more research to the jet than to the turboprop, 
largely because of military considerations, 
But the gap between the two narrows, 

The turboprop shows much promise as 
transport plane and its developr is neny 
being pushed, Several muititificturers lute 
commercial designs in the planning stage. 
Company spokestien predict that this type 
of plane eventually will be more economical 
than any large transport aircraft now flying. 

Like piston-driven aircraft, the turboprop 
upon landing will be able to retard speed by 
reversing the pitch of the propeller blades. 
‘This advantage is denied the jet, which will 
require longer runways 

However, there is no truth to the aft- 
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repeated rumor that jetliners cannot use exist- 
ing airports: ‘They will take off and land 
with complete safety from ower larger termi- 
nals, Early models will have improved brak- 
ing developed for the military. Doubtless the 
future will see the perfection of reverse jet 
thrust, the ultimate in braking ¢fficiency. 

Although aie planes have been delivered 
to airlines in this country, jetliners have main- 
tained regular coast-to-coast schedules for 
more than a year, No passengers rile them, 
and not a single eve sees the propellerless 
giants streak overhead. 

They are United Air Lines’ “Paper Jets," 
make-believe aircraft dispatched daily on 
hypothetical sprints between New York and 
San Francisco, Meteorologists and dispatchers 
plan and schedule these flights justas they do 
regular operatic 

The Paper Jets are United's own desizn, 
planned to curry 70 to 80 passengers. a-crew of 
five, and 8,000 pounds of cargo, to cruise at 
$50 miles per hour at 40.000 feet, and to land 
on present runways at New York, Chicago, 
San Francisco, and alternate airports, 


Canditions Good for Jet Flights 

By preparing flight plans with jet expabili- 
ties and requirements in mind, United has 
gained valuable information on problems the 
aiclines will encounter in actual jet opera- 
tion, particularly with respect to high-altitude 
weather conditions and nirport traffic. 

United says its studies indicate conditions 
In this country generally are favorable for 
commercial jet flights. 

Five years ago the introduction of jets on 
a large sce would have been extremely diffi- 
cule because of airport traffic conditions 
Navigation and traffic-control facilities simply 
had not kept pace with the development of 
the wviation industry, Foul weather canceled 
many fights. Planes often had to circle abowe 
an airport in “holding patterns for many 
minutes because of bad weather and anti- 
quated ground-control equipment. 

‘This is the problem known as “‘stackup,” 
Te would be acute in jet aperntion because of 
the engines’ ravenous appetite for fuel at low 
altitudes. Past new transports will have ade- 
quate fuel reserves for any eventuality, but 
they would hardly be economical if long land- 
ing deliye were enoowntered frequently. 

Fortunately, stackup is being elinrinated as 
a major problem, thanks to pioneering work 
in electronits by many organizations. 

Until recent years pilots fying the Federal 
airways navigated primarily by means of low- 
frequency radio signals from ground stations. 
ef among a number af disadvantages were 
* the signats could not be broadcast in 
all ‘directions, and frequently they were 
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obliterated by the buzz und crackle of static. 

Today the Civil Aeronautics Administration 
is rapidly replacing this equipment with wo 
new radio sds. One, known ws distance- 
measuring equipment, operating in the wltra- 
high frequency band, automatically deter- 
mines a plane's distance from a known geo- 
graphical point. ‘The other, called omnirange, 
in the very high frequency band, sends out 
course signals over a full 360-degree circle. 
Together they determine the plane's pasitien, 
Both are virtually static-free because of the 
frequency hands in which they operate. 

At airports the CAA is installing many new 
aids, among them high-intensity lighting, im- 
proved radio instrument landing systems, sur- 
veillance rucar, and precision approach radar. 

A bumber of years will be required to com- 
plete the installations on a nationwide basis. 
But marked improvement at major airports 
already is evident, paving the way for jets. 

These new devices are considered only tran- 
sitional in air-traffic control Already planned 
ore machines, operating on the radiateletype 
principle, which will eliminate voice conttol 
in ground-to-sir communications: Pilots will 
receive instructions on tape from electronic 
devices in the crew's compartment. Built-in 
safeguards will prevent the devices from trans- 
mitting a confusing or dangerous order. 


Flying by Robot Control 


The next logical step leads to the ultimate 
in airplane control, fully wutomatic flight. 
It is, of course, many years away, but CAA 
spokesmen and a number of other aviation 
leaders see it in the future picture. 

Rere, in general terms, is how it will work, 

Ground crews, after preparing a step-by- 
step sequence of events for your flight, will 
put the information in code ona punched card. 
The pilot will feed the curd into an electronic 
programing device, then sit back and watch 
as the ingenious robot goes to work, 

It will take your plane off along an airport 
radio beam, switch to various omnirange sta- 
tions while navigating you to your destina- 
tion, then line your plane according to termi- 
nal approach and glide mdio beams, Throwgh- 
out your fight the robot will control the 
throttles and the plane's automatic pilot, 

In recent years civil aircraft equipped as 
Hying laboratories have made partially auto- 
matic flights, but much work lies ahead be- 
fore the system Is entirely safe ened feasible, 

You can be sure the robot will not replace 
‘usted, efiicient human pilot, Mechanical 
though they minimize the possibility of 
human error, cannot cope with emergencies or 
changes in flight plans. Man must monitor 
the equipment and be ready to assume manual 
contral of the aircraft when necessary, 
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Today there are some 50 applications pend- 
ing before the Civil Aeronautics Board for 
certificates to imugurate helicopter routes. 

Three companies actually are iy scheduled 
operation. New York Airways carries mail, 
Cargy, and passengers between three New York 
City airports: International, La Guardia, and 
Newark (page 735). Dt also flies rewular 
Tums between coimunities in New Jersey, 
New York, and Connecticut, Los Angeles 
Airways has a similar operation, and Heli- 
copter Air Service transports mail in the 
Chicago area. 

As yet these operations are small, but they 
promise to burgeon. Growth awaits big multi- 
enyined helicopters, Such machines, devel- 
oped for the military, will be rolling off com= 
mercial production lines in 1953-56, and fleets 
will be available by 1959 or 1950. 

So promising is the outlook that operations 
departments of acheduled pirlines contemplate 
a test program in which multi-engined heli- 
copters will le used in round-the-clock opeta- 
tions, Detnils are being worked out. 


Heliports: Where to Put Them? 


‘One problem in particular looms large in 
the operation of rotor aircraft—heliports. 
Where will they be located in downtown 
areas? What will they look lke? 

Proposals are imuny und varied. Heli- 
Copiers may operate from ground-level lots 
surrounded by terminal facilities, Others may 
fiy from platforms atop reinforced roofs of 
office buildings. Many undoubtedly will use 
low-level facilities built above water. 

To me this latter method seems the mest 
promising. It has already been adopted by 
the Fort af New Vork Authority. Engineers 
have bridged two piers along Manhattan's 
East River and now are constructing a heli- 
port atop the platform. A water approach 
quatinters unobstructed flight paths, 

Flight obstruction will be 4 serious problem 
in rooftop heliports, For instance, suppose 
you were operating helicopters from the roof 
of a 4-story building, the highest in the neigh- 
borhood, Then one day the awner of the 
hwilding next door decided to tear it down ta 
make way for a 20-story structure. if the 
new building obstructed your flight path, you 
might be put out of business in that locality. 

Here is a problem not only for airlines 
peuple but for real-estate specialists. Ironclad 
covenants and municipal legislation invalving 
building heights wil) have to be worked aut 
in many communities before rooftop heliports 
van be used extensively. 

Basically. however, the idea is good. Heli- 
topters can land on roofs just as easily and 
safely as on vacant lots, Passengers would 
buy tickets in the building lobby and then 
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be whisked by elevator to their aircraft. serving large metropolitan centers, as the heli- 
Obviously noise woukl be a problem close copter captures an increasing share of the 
to a helipert. But downtown locations can short-haul transportation market 
be found which will not be objectionable to In 1932 a griteful Congress erected a 6) 
citheens.  Alsw, ich can be done in noise hers of powered Hight 
abatement routing Hight paths away from vil Hill, Around 
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nomic reasons, but experts are working on 
the problem, 
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abbreviated hops the airpline may not offer continue the transformation of aur world with 
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Kitty Hawk, North Carolina, December 17, 1903: Man's Dream of Plight Gomes True 
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February 23, 1409—First Airplane Flight 
in Canada and British Empire 
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Four Decades of Air Progress: A Sabrejet Whistles Past a 1912 Pusher 


‘When peace comes, thitsands vf meh une thousands of plaies will be mquired for the mail service of the 
w the alr, for aerial coast patrol, for nell map making by means of acchel photogtaphy, fur explore 
1 transit of passengers and freight.” Wheo Robert E. Peary mace this obwervution in wartime 1918, 
could furdiy have foreseen the frightening ypevel with wisich by fulfilled abel surpassed 
f as inate ut-a time when a flight fram’ Chica N rk was dreaded jor its hazards; 
when nicht flights were virtually unknown; when airports were sca: jmumertial fights exceedingly rare 
iufvanced in undtrstanding the nature of Sight je itrikingly illustrated by there two plum 
| Aritons. Billy Phorker's half-tom Curtiss wine built chiefly by fund. North Americun's 7-ton K-36 
waa produced on the assembly fire from 14,000 pasts. ‘The 1982 pusher iplane drwe on 80 horsepawer 
a mile » minute. Salv’s General Electric tart wine delivers nearly 6,000 pounds of thrust, equal te 
ihout 12,000 horsipower at D an hous, While the pushers oporator sits in the 
breeze and hedgehops, Salire’ e 00 feet ahd more. 
0 At these supersonic speeds, friction penerutes 
up te 300° F, en |. Most metab creep, and their stroneth seeps mway (pase 7 
Ay mum jonks fon 
interplanetary ilieh derine Orville Weeht's wore 
hive been : ald diseayer them! 
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A Little Fan-in-a-hox Wind Tunnel Made Possible the Wrights’ 
First Flight; Now Screaming Supersonic Winds Test 
Weird Shapes of Acronautical Things to Come 


By Hven L. 


Drypex 


Director, Natlona) Advisory Committee for Atronuautics, and 
Life Truytee of the National Geowraphic Society 


With Photographs by Luii Marden, National Geographic Staff 


"Tee onsweeping stream of aeronautical 
progress has two aspects, one in the 
public yiew anc familiar to all, the 
other more subtle. 

The first is a succession of new and im- 
proved aircraft which establish the ascending 
series of performance records described in the 
daily pa Here are exploits by the spiritual 
deccendante of Orville and Wilbur Wright, 
who transformed man's vision of human fight 
into reality at Kitty Hawk, North Carolina, 
on December 17, 1903, 

The second aspect of aeronautical progress 
is the growing stare of human knowledge that 
underlies and makes possible the practical 
accomplishments. ‘This foundation is continu- 
ally being deepened and broadened by research 
in the aeronautical sciences. 


First Plane “Born in a Box” 


‘The practical achievements of the Wrights 
were made possible by their awn less-known 
activity in the field of research, Without it 
they could not have flown at all, 

“Except for what we learned fram our winel- 
tunnel experiments in 1901, we never could 
have built wings that would lift the machine 
and pilot with the amount of motor power 
then available,” Orville Wright explained. 

Their tuanel was little more than a box 
about as long as a coffin and 16 inches wide 
and high, with a fan that stirred a 27-mile- 
per-hour wind, But it proved that earlier 
tables. of wind pressure were wrong and en- 
abled them to design the wings—curved, or 
cambered, instead of flat—that first titted 
men from Mother Earth in a powered, heavier- 
than-air plane, Thus the first successful 
plane sprang like a genie from a little box 
with n feeble fan at one end (page. 765), 

‘On this Golden Anniversary it seems appro- 
priate to review this second aspect of aero~ 
nautical development, with which I have been 
associated all my life, and to assess qur pres 
ent pésition and the direction in which we 
are moving. 

‘The airplane and I grew op together, Fifty 
years ago, when Orville and Wilbur first few, 
T was five years ol. 1 remember well the 


first airplane Lever saw. Tt was an Antoinette 
monoplane flown over Baltimore in 1910 by. 
Hubert Latham, brilliant aviator, pioneer 
sportsman, and hig-game hunter, who lost 
his life a year and a half later, not in an 
airplane but on the horns of a wounded wild 
buffalo in the French Susan. 

The flight and the accompanying discus- 
sion in the press: stimulated me to my first 
aeronmutical paper at the age of 12. Under 
the tithe “The Advantages of an Airship over 
an Acroplane,” T set forth that in the case 
of the airplane “the least break in the ma- 
chinery will hurl the aviator to the ground” 
whereas “the airship has a gas bag to sup- 
port it.” 1 continued that “airships have 
the advantage of cartyitig many, passengers, 
but the aeroplane ean only carry one.” 

These statements, and the general conclu- 
sion that “the airship has the greater advan- 
tage for commerce and exploration, while: for 
the sportsman the seroplane would be the 
better,” have been shown to be false by de- 
velopments qf the first half century, but my 
paper reflected the currently held views. 

The Antoimette monoplane, designed and 
built in France, weighed about 1,250 pounds 
when fully loaded. Its maximum speed was 
47 miles per hour, The engine was an & 
cylinder V type of about 50 horsepower, 

This the first oirplane I ever saw had 
four times the power of the original Wright 
plane, nearly 70 percent greater weight, and 
30 percent higher speed. So much had the 
art advanced in seven years, 


Speed Hits 1.238 Miles an Hour 


By the time J made my first fight in an 
airplane—at Washington, D. C., in 1919— 
further great strides had been made. ‘The 
plane was a Curtiss Eagle, piloted by Bert 
Acosta. This S-passenger “seria limousine, 
with plywood cabin giving full protection 
from wind, and reduction of noise sq as ta 
permit conversation,” was one of the first 
American trimotored airplanes, powered by 
three Curtiss engines of 150 horsepower each, 
‘The weight was about 7,300 pounds and the 
maximum speed 107 miles per hour, 


Fact Finding. for Tomorrow's Planes 


‘As compared with the Antoinette mono 
plane of nine wears earlier, the Bagle biplane 
had more than double the speed, nine times 
the power, antl six times the weight. 

From these beginnings 1 have seen develop 
ments proceed alone many lines. Some, such 
as the Diesel-engined aircraft and the Auto- 
uiro, have faded und died: others, such as 
jet propulsion and the helicopter, have surge! 
forward in expanding accomplishment. 

Speed has reached an amazing 1,258 miles 
per hour in the Douglas Skyrocket, an aire 
plane developed for high-speed research under 
a joint military-industey Notional Advisory 
Committee for Acronwuties program, 

Grass weight has reached 358.000 pounits 
in the Convair B-36H bomber, with the 
equivalent. of more than 44,000 horsepower 
at a speed “exceeding 435: miles per hour,” 

‘Our Navy's FAD), the Dogglas Skyray jet 
fighter for carriers, averaged 7$3.4 miles per 
hour in four passes over a measured course 
on October 3, 19355 (page 765), This sur- 
d records set in rapid succession by the 

Air Foror’s North American F-86 and 
Great Britain's Hawker Hunter and Virkers 
Supermarine Swift, Our North Americun F-100 
fighter flies wt supersonic sees in level fisht 

The British are pioneering in the field. of 
turbojet transport, atid their nel Cruises: 
at nearly 300 miles per hour (page 736). 


Its a Rare Plane That Knows Its Father 


‘These present and all future generations 
of aircraft embody che cumulative total of 
knowledge in many fields of science and. tec he 
nology, Jisst as tracing a person's fumily tree 
leads to awareness of ay ever-widening chain 
of ancestors whos genes have contributed 
to his physical and mental make-up, so each 
new aircraft reflects the research and ex- 
perience of hundreds or even thousinds of peo- 
ple at many institutions in many countries.* 

Fot a number of years after the first Might, 
it was possible for any individual 1 
there was to he known about yeron: 
aircraft design, As recently os 1918, neni 
was working for my doctoral degree, [| was 
assigned the task of reading anc) sumeurieing 
the knowledge of the physical principles etm=- 
ployed in peronantics. 

‘The situation sin changed, Today it 
would be very difficult, Hf not completely im- 
possible, for any one man to design a plane. 
Our new airplanes are the final product of a 
Tare organization of many specialists. 

Much of our prestnt work js secret, but 
here are some ¢xamples from the past: 

During World War If the Germans captured 
one of our P-51 Mustang fighters anid mvas- 
ured its performance. They were astounded 
because their tests showed that “the Mustang 
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ls far superint aerodynamically to all other 
airplines”’ ‘The Mustang wing was of o 
ype first developed at the NACA in the 
years just before the war, 4 type known as 
Jaminar-fluw wings, The NACA has designed 
and tested many “families” of wing sections, 
and most airplanes now fying use wing shapes 
of one of these finnilies, 

Trearly phines, including Lindbergh's Spirit 
of St. Louis, the engine eylinders extended 
freely Into the wine stream. giving vffective 
cooling but high drag. Research begun in 
1927 led te the development of a metal cover 
aver the engine—commonly known as the 
ACA cowling—which gave satisfactory cool 
ing ancl greatly reduced drag. 

To 1952 the SACA reported the results of 
a stody to determine the best Jocation of the 
cowled engine nacelle, and this Incation is 
til] weed in all modern piston-engined trans: 
ports, 


Newton “Proved” Flight Impossible 


li-any field of science is to he considered 
dominant in seronwuties it is nerodynemics— 
the study of the flow of air and the forces 
exerted on bodies moving through it. In such 
research our soul is to determine the best ex. 
ternal shape of the airpline to give the ¢e- 
sired lifting force with minimum drag and to 
provide sitisfactory stability and control. 

[sane Newton in 1687 regarded air as 
made up of small particles moving independ, 
ently. According to a formula he devised for 
determining the force of the wind on inclined 
surfaces, mechanical flight was impossible. 

Early experimenters interested in the prob- 
ability of Might tried many methods for mens 
uring the lifting power of the air, Some, 
such as Otto Lilienthal in 1889, mounted sur- 
faces of different shapes an scales and exposed 
them to the breeze. Others dropped models 
from high structures such as the Eiffel Tower 
or mounted then on cars or whirling a 
But natural wind is notoriously fickle, a la 
volume of stil air is hard to find, and the 
moving car oc arm produces disturbing ait 
carrents; so these methods have been aban- 
done except for special purposes (page 701), 
Best for most needs is man-made wind blow- 
ing through a tunnel (pages 763, 769, 774, 
and 773), 

The first wind tunnel of which we have 
record was designed by FH. Wenkam about 
1870 48 an sutivity of the Aeronautical Se 
clety of Great Britain’ Tt was 18 inches 
square, 10 feet long, and eqwipped with a 
30-inch fun. The models were one foot square, 
sind we now know they were too large in rela- 


+ See “Now Frontier in the Sky." by F_ Barrows 
Calton, Natiawat. Geoowarrac Maoaginn, September, 
f46, 


cct-shaped Model Will Fall 7 Miles 
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tion (o the tunnel size to give accurate data. 

Today the wind tunnel has become aur most 
valuable research tool, and its growth in size 
and power matches: the tremendous advance 
in performance, size, and complexity of planes. 

Wind tunnels vary greatly in-size and speed. 
Some have test sections only a few inches 
across, with wind speeds up to 6,000 miles 
per hour. One has a test section 49 by 80 
feet through which the wind roars at a speed 
of about 250 miles per hour (page 764). 

The wind tunnels now most in demand for 
NACA tests of the final design shape of our 
newest airplanes are the transonic tunnels with 
winds of about 760 miles per hour, the speed 
of sound at sea level. At transonic speeds the 
air How fs mixed, part:slower than sound, part 
foster than sound, We still Jack the mathe- 
matical means for predicting aerodynamic 
behavior in the transonic range and therefore 
must get our information experimentally. 

Wind tunnels providing transonic and super- 
sonic test speeds require large amounts of 
power, The largest of the NACA’s super 
sonic tunnels (at the Lewis Flight Propulsion 
Laboratory, Cleveland) has a test section 6 
by 8 feet and an operating speed twice that 
of sound, It is powered ty three electric 
motors with a total of 87,000 horsepower. 

‘Under consiruetion today at NACA labora- 
tories and at the Air Force's Arnold Engineer- 
ing Development Center, Tullahoma, Tennes- 
see, ane five larger supersonic tunnels, One 
will teach a speed five times that of sound, 
or more than 3,000 miles per hour. Each of 
three will be powered by electric motors of 
more than 200,000 horsepower. 

These supersonic tunnels must be heard and 
seen to be appreciated, As long ago as 1925 
1 was experimenting with propeller tip sec- 
tions in a somic-speed jet of alr at General 
Electrics Lynn, Massachusetts, plant. Aiter- 
ward when my colleagues and | walked out 
into the streets, we noticed that passers-by 
seemed unusually interested in aur group. 
We later realized we had been ynconscionsly 
talking in very loud tones to compensate for 
the temporary deafness caused by working 
for several hours with our heacs a few inches 
from a 12-inch sonic Jet. 


Tools Tnclude Supersonic Rockets 


Modem actodynamic research uses other 
toals to advanee our knowledge of tramsonic 
and supersonic flight. At the NACA Wallops 
Island station, on the Atlantic coast just 
eouth of Chincoteague Island, of wild pony 
fame, models of airplanes and missiles are pro- 
pelled to supersonic speeds hy rockets (page 
778). Instruments in the model aujomatically 
radio the data we peed. 

Still another experimental method led to the 
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first supersonic flight by man—by Capt. (now 
Maior) Charles Yeager of the U, 8. Air Force: 
in the Bell X-1 at Eewards Air Force Base, 
California, on October 14,1947, This method 
is the use of speciul research airplanes to 
provide experimental data beyond the range 
of performance attainable in tactical military 
or commercial planes (pages 766, 771). 
Some of these planes, such as the rocket- 
powered Bel] X-1 and Douglas D-358-2, are 
cattied aloft by mother aircraft to conserve 
their fuel for brief moments of high-speed 
supersonic Aight at high altiwedes. Thus we 
can explore ever-new frontiers of higher speeds 
and altitudes, gaining information 
for designing tactically useful supersonic 
planes. 
The 


NACA. his extensive installations at 
Edwards, on Rogers (Muroc) Dry Lake, 


High Speeds Bring “New-look” Planes 


‘The pilots of military aircraft at the be- 
ginning of World War {1 discovered in prac- 
tical Might what aerodynamic research workers 
‘had known long before—that speeds approach~ 
ing that of sound introduce new problems and 
a need for different external shape. 

At such speeds, wir no longer flows freely 
but piles up ahead of the plane. Shock waves 
appear, and the drag of the best subsonic 
shapes increases enormously—so much so that 
the speed of sound came to be regarded as a 
‘sonic barrier” (page 774). Planes became 
unstable and went out of control, sometimes 
with fatal results, when compressibility effects 
were first encountered, 

For the new high speeds made possible by 
jet and rocket power, drastic changes had ts 
be made in aircraft desig Some of these 
“new-look” planes are pictured herewith. 

As a member of a special team from the 
U.S. Air Force Scientific Advisory Board, 1 
spent V-E Day at the secret Gerinan aero 
nautical research laboratory at Voélkenrode 
near Braunschweig, There we saw planes 
and models with sharply swept-back wings— 
like those of our present F-86—and many re- 
ports on this arrow-wing, or Pjeiifluyel. 

At the time, I was a member of the staff 
of the Bureau of Standards ond did nat know 
that R. T. Jones of the NACA had independ- 
ently tealied the advantage of sweepback 
for sonic speeds and had made tests in wind 
tunnels to verify his theories before the Ger- 
man information was available, 

Another new shape is the triangular, or 
delta, wing, and we shall probably see adlei- 
tiowal airplanes using this configuration 
(p. 764). As higher supersonic speeds are 
attained, still other shapes will appear. I be- 
lieve, for example, that wings will be shorter 
and wider, smaller compared with the body, 


Wooden Box to Giant Steel Tunnel: 


Half a Gentuey ¢ 


Fact Finding for Tomorrow's Planes 


and load, the creep fifetime can vary between 
thotisands of hours and a few «conds 

One older material, stainless steel, has prop 
erties sulted to high-temperature applications. 
dt hax been used in experimental aireratt and 
in the Bell X-2 research airplane intended 
for research at high supersonic speed.  Diffi- 
culties of fabrication are very great. 

Another relatively mew nuaterial, titanium, 
is well suited to intermediate temperatures 
and is coming into use, especially near the 
engine tail pipe of jet airplanes. At present 
the supply is Hmited und the cost yerw high, 
hut rapiel proigress is being made In alloy de- 
velopment und fabricating methods. 

Demand is steadily increasing, for titanium 
has many potential uses, not only im jet en- 
gines and planes byt alse in the automotive 
and ordnance fields. We may expect it to 
come into wide use in the next half century. 

Because low weight is so important in de~ 
signing efficient planes, the art of lightweight 
construction in other fields has developed al- 
most entirely from aeronautical needs. 

‘Once the situation was quite the reverse, 
In. its beginnings aeronautical construction 
owed much to civil engineering practice in 
design and constriction of bridges and build- 
ings. Thus the Wright brothers were influ- 
tneed by the earlier glider designs of Octave 
Chanute, a distinguished civil engineer and 
designer of railroad bridges. In carly planes 
the strictural frame carried all the load, and, 
like the outer walls of a building, the fabric, 
plywood, or thin duralumin sheet served only 
a4 askin, 

But as aircraft structural engineering ma- 
tured, the thought of many pounds of material 
which served only as a covering became a 
challenge to human ingenuity. The result 
was a built-up structure with stiffened skin 
strong enough to carry the load. 


Thinner Wings with Thicker Skin 


Tn the thin wings now required for bigh- 
speed fight we use many spats or webs a3 
stiffeners, and a thicker skin capable of carry- 
ing o larger stress. 

Strength to resist steady loads is not enough, 
Gusts and maneuvers produce sharply vary- 
ing loads. These must be measured acco- 
rately so that the necessary reserve strength, 
flexibility, and “fatigue strength''—strength 
under repeated loads—can be provided. 

Preliminary studies indicate that planes fly+ 
ing at 20,000 to 30,000 fect encounter only 
one-fifth as many bumps as those operating 
below 10,000 feet. The coming jet transports 
will probably fly at 40,000 feet, whore gusts 
will be relatively: infrequent. However, dure 
ing climb and descent the infrequent large 
gusts will produce the aame or somewhat 
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higher gust loads than those experienced by 
present slower piston-chgined transports, 

Under certain conditions, air Inad and strue- 
tural deflection combine to cause a destructive 
vibration known a8 flutter. It is like the 
Huttering of a flay or the rapid buwing of a 
Venetian blind in the breeze. Many engi- 
neers are busy with computations and experi- 
ments to prevent flutter of eur modern nir- 
planes ana missiles. 


ile teats 
up very rapidly and portions of it underga 
Tapid changes in temperatures, the tempera- 
tures in various parts become uneven, ci 
ing thermal stresses, distortion, or buck 
Some form of failure may occur—just as a 
cold milk bottle cracks when hot water is 
suddenly poured into it—or the airplane may 
suddenly develop flutter ancl be destroyed, 


“Torses" That Weigh a Pound Apicce 


‘The greatest single factor in the large gains 
in wircraft performance has been the develop- 
ment of aircraft engines of large pawer, law 
weight, and good fuel econamy, The Wrights’ 
first engine was a 4-eylinder, water-couled 
Piston engine of their own construction which, 
gave about 12 horsepower. Lt weighed about 
15 pounds per horsepower. Today's piston 
engines deliver 3,300 horsepower with a-weight 
of shout one potind per horsepower, 

The Siccess of the Wright Whirlwind ane 
the Pratt & Whitney Wasp radial nir-cooled 
engines in the mid-twenties led to their wide 
and rapid adoption. Lindbergh's Spirit af St 
Louis wis poweretl by the Wright Whirlwind, 
‘The present Cyclome, descended from the 
Whitlwind, has 18 cylinders in two bunks, 
and the present Wasp Major has 28 cylinders 
in four banks, 

Underlying the development of these re- 
markably compact and light engines, so in- 
dispensable to modern aircraft performance, 
are many feats of hasic and applied research. 
For instance, the increase in compression rativ 
of engines and the development of special 
fuels which do not knock at the higher com- 
pression rutivs make u fascinating story of 
cooperative accomplishment by the engine 
industry, the oil industry, and government. 
Automobile drivers henetit by this great effort. 

Near the ened of World War Tl the propul- 
sion picture was revolutionized by the intro- 
duction of the turbojet engine. Like most de- 
velopments, this one had its seeds in the past. 
A gas turbine appears in an English patent 
of 1791. and Rene Lorin, a Frenchman, pro- 
posed in 1908 that the exhuust of a piston 
engine be discharged through a novale for 
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Jet propulsion rather than to drive a propeller. 

But realization of the ideas of these opti- 
mists had to await advances in other fields, 
particularly the development of efficient light- 
weight air compressors and high-temperature- 
resistant materials for turbine blades and com- 
bustion chambers. 

My: first contact with this field was the 
result of @ request from McCook Field to the 
Bureau of Standards about 1921 for a study 
af the practicability pf jet propulsion, The 
study was made by Edgar Buckingham, and 
he concluded quite correctly that at 250 miles 
per hour the fuel consumption of the most 
efficient jet engine would be at least four times 
a3 great as that of a piston engine driving a 
propeller, T participated in the discussion of 
the draft of the report, 

My next contact was in 1941 as representa- 
tive of the Bureau of Standards on the NACA 
Special Committee on Jet Propulsion under 
the chairmanship of Prof. W. F, Durand, 
This committee stimulated the ‘military 4ere- 
ices to contract with manufucturers of steams 
turbines for the development of a turbine- 
driven ducted fab, a small turbojet, and a 
turbine dtiving-a propeller. 

However, the Germans and the British had 
advanced more rapidly, The Germans had 
fiown a Heinkel-178 airplane powered by a 
wrbojet engine on August 27, 1930, and 
on May 14, 104/. the British had flown a 
Gloster airplane powered by the engine in- 
vented by that gifted Englishman, Frank (now 
Sir Frank) Whittle Not until October 2, 
1942, did a U.S. airplune fy with jet power, 

y af the Whittle enwine. Not until Jan- 
wary 21, 1944, did one of the original U. $. 
designs ‘initiated by the Durand COPA 
fly as a booster enyine, and an January 1 
1945, sis sole power, 

Whittle’s earliest patent was filed on Jan- 
wiry. 16, 1930, When he submitted his en- 
wine to the government authorities in Great 
Britain, it was rejected as inoperative. have 
heard Whittle state since that they were prob- 
ably correct in their judgment at the time, but 
he himself did not give up. 

The first German flight used an engine 
developed from patents of Hans yon Ohain, 
who was totally unaware of Whittle's work. 


Jee Engine Would Heat 6,500 Houses 


A jet engine is fundamentally 2 device for 
converting fwel into heat and then developing 
thrust from that heat by squirting a jet of hot 
air to the rear, Any boy who has blown up 
a tov balloon and Jet it escape from his hands 
has observed jet propulsion in action. At low 
speeds the jet engine is not very efficient; the 
higher the speed, the mone efficient it becomes. 

A recent turbojet engine, the Allison 
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J-71-A-1, weighs 3,650 pounds and gives a 
thrust of nearly 10,000 pounds. The heat 
genermted is enough to heat 6,500 six-rom 
houses in the climate of Washington, D, C. 
At 375 miles per hour, 10,000 pounds of 
thrust fs equivalent to 10,000 harsepawer: 
at 750 miles per howr, the same pmount of 
thrust is equivalent to 20,000 horsepower, 

One of the first discoveries about jet engines 
in fight was that when the airplane reached 
a high altitude the “fire” in the engine often 
went aut, or flamed out, as the pilot would say, 
Unless he could restart his engine at a lower 
altitude, he had to make a forced landing. 

Fortunately, at about the ime time this 
problem was faced, the NACA's Lewis Flight 
Propulsion Laboratory in Cleveland had com- 
pleted new research facilitios which permitted 
doplicating om the grotmd the altinde oper- 
ating conditions, The NACA collaborated 
with industry and the military services in the 
solution af this problem, with the result that 
jet engines can be operated dependably at wlti- 
tudes more than twice as high as before this 
research program began, 


Ceramels—Metals Plus Coramios 


The jet engine is dependent on advances 
in physics. chemistry, metallurgy, and their 
applications, for combustion aecurs in air flaw- 
fag at superburricane speed and intense heat. 
To be even reasonably efficient, the jet en- 
gine needs to operate at temperatures ap- 
proaching 1,500° F., and for the future we 
should like to go to still higher temperatures, 
perhaps to 3,000° F, 

To cope with such terrific heat, new mate- 
rinls combining metals with ceramics, culled 
ceramels or cermets, are under study, ond 
methods of cooling the hot parts of the engine 
are being developed. 

For supersonic propulsion with turbojet 
engines; it is al present necessary to augment 
the thrust of the turbojet by the wae of after- 
burning, the burning of fuel im the tail pipe 
downstream of the turbine blndes, There is 
enough unused oxygen in the jet flow to feed 
an afterburner because the combustion prod- 
ucts in a turbojet must he greathy diluted 
with excess alr to prevent destruction of the 
turbine blades. We may expect afterburning 
to become Jess and less necessary as effective 
moans are devised for cooling the turbine 
blades-or improved high-temperature materials 
become available, 

Other types of power for superspeed include 
the rocket motor, with which sustained hori- 
zontal supersonic flight of a piloted airplane 
was first attained by the Hell X-1. 

Another source of tremendous power ane 
speed is the ram-jet engine, which depends 
on the high speed of the aircraft or missile 
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to ram air at increased pressure into the oom- 
hustion chamber. It needs no compressor or 
turbine, but must be moving at high speed 
hefore it will go into action. 

‘There is, of course, much speculation about 
the possible application of nuclear power ta 
aircraft, In principle, the nuclear-fission 
process can be user) as a substitute for the 
combustor in any type af power plant, ‘But 
there are many difficult engineering problems, 
including that of shielding personnel from dan- 
gerous midistion. Shield weights are very 
great, Basic research on atomic power con- 
tinues, and a nucléar-powered submarine will 
soon give us invaluable practical experience 
with nuclear power * 


Atomic-powered Plane Must Be Huge 


Sir Harry Garner has estimated the weight 
of a nuclear-powered aircraft to be some- 
thing Tike 500,000 pounds (71 tons heavier 
thin the enormous B-36 bomber), and says 
he will be surprised Hf a successful airplane of 
this kind is achieved within the next 15 years 

So far 1 have attempted to give an. impres- 
sion of the vast fouridotion of scientine and 
technical activity in areas with which | have 
some direct connection Adwances in. other 
areas are equally necessary, but Tecan hardly 
do more than list a few of them, 

Modern aviation is greatly dependent on 
electronic devices. The oldest “black loxes” 
contuined the radio transmitters and receivers. 
Now radio beacons and bilind-landing systems, 
radar, navigation aids, recognition devices, 
bombsights, gun sights, and range computers 
wroatly increase the utility of aircraft 

A growing new field is that of autopilots and 
servoniechaniams which relieve the pilot from 
futiguing tasks, supplement his strength, and 
react mote rapidly to atmospheric gusts, 

The acoustical experts have been called 
upon to soundproof airplane cabins and muffle 
emibe exhausts, but the noisy rurlwjet has 
presented o new and difficult challenge. It 
is not too much to say that a large part of 
the future of jet transports and of present 
metropolitan uirports depends on the success 
or inilure of the experts’ work in alleviating 
the thunder of low-ilying or taxiing aircraft. 

Fuster and more detailed weather forevast- 
ing seems sure to come with new knowledge 
and use of high-speed electronic computers, 

Of great importance is the science of aero- 
medicine. Military aviation particularly poses 
problems of enabling men to withstand violent 
“G"" (gravity) forees, rapid changes in alti- 
tule (page 780), radiation, bigh and Jow tern- 
peratures, vibration, and noise. As aeromedi- 
cine and engineering work out solutions, civil 
aviation benefits too—for example, in pres 
sutized cabins, oxygen equipment, heating, 
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ventilating, and air-conditioning equipment. 

In the preface to his book, Frentiers of 
Flight, George W. Gray points out; “Airplanes 
today fly faster than the craft of ten years 
ago, they fly higher ancl farther, carry heavier 
lowds, are more controllable, and embody 
Rteater safeguards against the hazards of take- 
off, Right, and landing, because we know more 
aeronautics today than we knew ten years a0, 

“And we know. more ueronautics because 4 
litte group of fact-seeking men hive devoted 
themselves to its study. The entire roster 
of aeronautical scientists and engineers in 
the United States: te only a few thousand, 
They constitute an almost microscopic frac 
tion of the population. And yet it is on this 
small group that progress toward conquest 
of the air depends.” ¢ 

1 would add to the group of a few thou- 
sand same thousands more, all laboring to 
extend the foundations, to pile stone on 
stone, fo prodiice an urending sequence of 
better and better airplanes. 


A Glimpse into the Future 


Achievements up to now have stimulated 
the thoughts of men of vision to much more 
radical developments, beginning with trans- 
port of passengers and freight long distihees 
at speeds of several thousand miles per hour, 

From this it is but a step to consider 
vehicles which will become man-made satel- 
lites of the earth. A slight additional out- 
reach of the mind suggests interplanetary 
travel, or, if that seems too qrewt a step, at 
Jeast travel through space as far as the-moart, 

Tam reasonably sure that travel to the 
moon will not eccur during my lifetime, but 
Tam sure that the technical problems are 
solvable with a large but finite amount of 
manpower and money. The missing element 
today is «still broader experience in the 
pertinent scietves and t ology. Experi 
tment and more experiment, unanticipated 
scientific developments in apparently unre- 
lated fields, and probably the loss of many 
human lives in hazardous pioneer fights will 
be requisite to attainment of this goal. 

Kitty Hawk .was the climax of the long 
period in which the dream of human flight 
stimulated the creative effort of inventors and 
scientists alike. Today, on the Golden Anni- 
versary of Kitty Hawk, men are still dream- 
ing dreams, stitred by longings for still 
zreater accomplishment, this time to travel 
beyond the domain of the birds ax far as the 
eve CAN see, 


* See Our Navy"s Long Submarine Arm,” by Allan 
(C_ Fisher, Nano: Geocmraic Macunsr No 
vember, 182. 

1 Queted by permission of the publisher, Alfred A. 
Knopf, Inc, New York, 1948, 
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All America Mingles in the Prairie State, Industrial and Farming 
Titan Rich in Coal, Oil—and Mighty Chicago 


By Leo A. Boran 


Assistant Editor, Natwowa Geoamarui Magarin’ 


IMustrations by National Geographic Platographers B.A. Stewart and JER. Crdver 


LLEINOTS owes much of its early develop- 
ment and the phenomena! growth of its 
reat city, Chicago, to geography. 

Lying between the (Great Lakes and the 

Mississippi River, the State from the begins 
ing of its settlement was the erussroads of 
America. Emigrants from Dixieiand found 
homes in its southern part, New Englanelers 
and Scandinavians flocked to its netthetn pur- 
tion, and Chicagy received all raves, 

Tt Is impossible to describe a typical Mi- 

noisan, for in the population all America 
rongles, 


Diversity Amid Flatness 


Although Tlinois is one of the fattest ane 
least varied of all the States in topography, it 
shows marvelous diversity in other respects. 
This middle-western empire of 9,000,000 pea 
ple ranks fourth in the Nation in farm produc- 
on, fourth in manufacturing, first in rail 
olleage, third in hanking assets, and «cond in 
wholesile trade, although only twenty-third 
among the 48 States in size, (See the National 
Geographic Soclety’s new map, “The Great 
Lakes Region of the United States and Can- 
dit,” a supplement to this issue.) 

Coal underlies two-thirds of its fertile acres, 
and reservoits of wil, tapped by pumps, many 
of them working away in the middle af corn- 
fields, yield about 60,000,000 barrels annually, 
From southern Llinois comes more than hali 
of the Nation's domestic shipments of Muar- 
spar, a mineral used in the prodiction of 
metals, ceramics, anc fluorine chemiculs. 

The Prairie State is primarily a 
yet three-fourths of its population is urban. 
More than half of its citizens live in the 
metropolitan area of Chicage, 

Ty 1830 Chicago owas a frontier village of $0 
people, “The 1950 Federal census recorded 
3,620,962 within its cl limits—5,493 $04 in 
its metropolitan area. In eight of the decades 
since its incorppration as a city in 1837 it has 
achieved Increases exceeding 100,000; in five, 
gains of more than half a million (page 785). 

Without attempting even to enumerate, 
much less descritie, the myriad wonders of the 
mighty midland metropolis, 1 merely sketch 
some of its high Ighis. 

Chicago sprawls over 212 square miles, 
bordering Lake Michigan for nearly JO 


miles. Alung the sparkling lake stretches 9 
verdant fringe of beautifully kept parks, sites 
of notable public show places. On summer 
«hiys hundreds of thousands of bathers disport 
themselves on the 22 miles of beaches, 

Yachtsmen find breezy Lake Michigan as 
sporty as salt water. One summer when my 
family and T dropped in for luncheon at a lake- 
side restaurant, we watched the finish of 4 
Star-class race in which a hundred trim litte 
sloops competed. Lurver craft skimmed alin 
farther out or lay at moorings along the shore. 

In Lincoln Park stand the Chicago Histori- 
cul Society, the Academy of Sciences, 1 superb 
conservatory, and a famotis zoo that displays 
its animals on o television show. Jackson 
Park has the Museum of Science and Tndns- 
iry, where many of the displays are operated 
by push-button control (page 792)- 

Near Jackson Park the University of Chi- 
cago lifts its graceful Gothic buildings in an at- 
tractive setting. The Oriental Institute, re- 

itory of priceless archeological treasures, 
lures throngs of visitors (page 787). 
‘The Art Institute of Chicazo and the exqui- 
¢ Buckingham Fountain (page 782) grace 
im, Park on the downtown Inke front. 

Overlooking the lake are Soldier Field, 
which seats 100,000; the Adler Planetarium, 
where stars and planets move realistically in 
a man-made sky; the Shedd Aquarium, with 
16,000 specimens of fishes; and the Chicago 
Nawal History Museum, in which dramatic 
exhibits tell the story of mankind, 


Chicago Proud of Its “Front Yard" 


Justifiably Chicago feels pride ia its “front 
yard.” 1 stood for a long time enchanted near 
the Adler Planetarium, looking acress the har- 
bor to skyserupers ugninst the sky line 

Much of the parkland has been reclaimed 
from swamps. A little distance affshore, con- 
nected! by o man-made causeway, is one of 
Three municipal airports 

South of the parks the water front bristles 
with smoke- and flame-belching steel mills 
factoties, and fumaces. 

Six strange-looking structures theusting up 
well out in the lake ore “ribs” that serve as 
fntakes for the city’s drinking water, Lake 
water entering these flows through 63 miles 
of enormous underground tunnels to 12 land 
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stations which pump it into the water mnins. 

Until 1900 the Chicago River emptied into 
Lake Michigan, polluting the water with sew- 
age. Typhoid feyer caused hundreds of deaths, 

The city solved the problem by making the 
Offending river tun backward, ‘To reyerse the 
flow, engineers dug the south branch of the 
stream deeper than its mouth snd connected 
that branch by a. still deeper canal with the 
Des Plaines River, forming the Illinois Water- 
way to the Mississippl (see ineet on supple- 
ment map). 

Although Chicugo is an inland city, it han- 
dles tore water-horne traffic than the Pan- 
ama Canal. Dutch, Swedish, and Norwegian 
steamship lines connect the city with European 
and North African ports during the season of 
navigation on the Great Lakes (page 794). 
Barges ply from here to New Orleans and 
other river cities, Annually Inke and river 
carga totals 46,000,000 tons, 

A movement is new afoot to widen the 
Calumet Sag Channel and thus quadruple the 
barge traffic through that waterway. In 1848 
the old Tinois and Michigan Canal gave 
Chicago its start in water shipping (page 802), 
Ti the Calumet Sag project goes through, cheap 
river transportation may Taunch another boom, 


Hub of Rail, Highway, and Air Traffic 


Truly, geography has built Chicago, Rail- 
roads, starting here with the old Gylena and 
Chicago Union line in 1848, bave made the 
city the busiest rail center in the world. To- 
day it Is served by 20 major lines operating 
almost half the total mileage in the country. 
Tt handles more freight traffic than New York 
and St. Louis combitied, and its passenger 
train arrivals and departures, including subur- 
ban services, average 1,770 4 day. 

As in pioneer times, roads converge at Chi- 
capo, linois has one of the finest and mest 
extensive systems of paved highways ever con- 
structed. Some 500 big trucking companies, 
besides hundreds of lesser truck fleets, operate 
in and out of Chicago. 

Following the pattern of roads, waterways, 
and raifroads has come air traffic, Eleven 
major aiclines, three feeder passenger lines, 
three air freight ond express lines, besides 
numerous nonscheduled carriers, serve the city, 

At Midway, busiest airport in the United 
States, 1,000 scheduled airline planes land:or 
take off daily. Paseenger arrivals and de- 
partures in 1953 totaled nearly 10,000,000. 

Inland from the sumptuous water front Chi- 
cawo has unsightly districts which have become 
more dilapidated and disreputable through the 
yeurs. Many of these slums have been cleared, 
and others are in. the clean-up process, 

Tn objectionable neighborhoods the etty con 
dems the land, moves residents to municipal 
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or Foderal housing projects outside crowded 
areas, and razes ramshackle buildings. ‘The 
Property thus cleared at public expense is sold 
cheap to private investors who build on It 
approved industria) plants or apartment 
groups. Taxes on the improved property. re~ 
imburse the city for the cost of slum clearance, 

Trade through one South Side district, not 
far ftom the University of Chicago, where 
an insurance company was replacing miserable 
hovels with handsome apartment honses sur- 
rounded by lawns and trees. 

To cope with the downtown parking jrob- 
lem, the city is building a huge garage benewth 
a long stretch of Michigan Avenue 


Our of Slums, « Great Medical Center 


A striking example of splendor replacing 
squalor is the West Side Mi ! Center going 
up in an area of tenementsand junk yards. Tt 
already represents an outlay of $157,000,000. 
Completed, it will cost twice that amount. 

It is one of the greatest concentrations of 
medical and related institutions mnywhere. 
Within its borders are the Universiny of T- 
linvis College of Medicine, Loyola University’s 
Stritch School of Medicine, the Cook County 
Graduate School pf Medicine, and Chicawo 
Medical School. Th addition, the University of 
TWinois-conducts a College of Dentistry and a 
College of Pharmacy, and Loyola a dental 
school. There are five hospitals, two schools 
of nursing, and a tuberculosis sanitarium, 

Research, which goes on constantly, has 
performed miracles. Among the most striking 
is the research dene on the use and applica- 
tion of the B.C. G. (bacillus of Calmette and 
Guerin} vaccine for tuberculosis, 

In a concrete-and-lead-walled basement 
room the 24,000,000-yolt hetatron invented 
at the University of [llinois is being usec to 
treat inoperable cancer by the concentration 
of penetrating X-rays of high energy upon 
diseased areas, 

Chicago claims an imposing list of “great- 
ests” and “firsts,” leading all ether cities in 
the Nation in output of meat and packing 
house by-prodicts,* telephone equipment, 
radios and television sets, railroacl equipment, 
and a score of other products (p. 7971. Tt 
fashioned America's first stecl-frame sky- 
scraper, its first Pullman cat, its first real 
refi lor car, its first third-rail <ystem for 
electric railways, and its first successful reap- 
ing machine. 

At the University of Chicago the first atomic 
chain reaction, precursor of the atomic bomb, 
was produced in 1942 

World's largest market for grain futures is 

© See “America’s *Meut on the Hoof,’ by Witla 
H. Nicholas, Nationat Grocaarme Macazmxt, Jan- 
unary, 1982, 


Recruits at U.S. Naval Training Ci t ei OW Enemy Aireraf 
Lake Michiran i 2001 


Board of Trade office buile! 
. et for future 
onions the Chic 


With 3,000 


company spokesman 
1 through 


which has an enormous volum 
. Tits department i 
hotel size 
rint 


than 


Merchandise Murt Is Buying Genter 


au on the bank 
T, just north of the f 
es (Hsnrict, is the country’s lar; 
building, With 93 acres of floor 

1 daily working —populz 
Marshall Field ind Con 
1 sold it in 
banker and for 


hiith spond, 
one roll to the 


tin 


depar public 


mt st 
the 
of all sorts from 

The bnileti 
¢ farce, fire 


lirectories for 
1 vill 
curacy 
for the 

which 


ck ond Mont 


rded Ancient Pe 


yo + in: 
= » — Ay ~ = > 
x ; j 7 ‘ “MS . A 
oo 1 1 i) 1 \ 4 
a " ! . " . 2 .c 
“hy il =, =. Le - 
a — WY nc "ree, vr + A 
= ey a a by »! : ee Ls. = 
¢ we Wt | a, 
4 i ca | ver A >” eA ! ' 
; =e ; ‘ er a f a ah 
J \ - * , ¥ 
- + PAE oe fe iy 
7 A ‘ * 
¥ * 
i 
1 - ‘ = 


BREN 


Mlinois—MHealthy Heart of the Nation 


Today Northwestern University has 13 
schools and colleges on its Evanston and 
Chicago campuses, 

Now that the University of Chicago has 
withdrawn from active participation in major 
intercollegiaty athletics, Northwesters is the 
only Chicago area member of the Western 
Conference, Dvche Stadium, seating 34,000 
spectators, is the scene of thrilling “Big Ten’ 
fowtball games and other major athletic events. 

From 1857 until her death in 1898, Frances 
Elizabeth Willard, president of the Woman's 
Christian Temperance Union, made her home 
in Evanston. Rest Cottuge, the modest home 
given her by the WoC. T. U., is preserved 
as a memorial and is not only open for inspec- 
tion but has a library in connettion with it, 

Despite rather narrow, tree-lined strects, 
Evanston has won awards repeatedly as the 
safest place for motor traffic in the United 
States. The Traffic Institute established at 
Northwestern University in 1936 trains traf- 
fic policemen from all parts of the Nation and 
many foreign countries. 

At Wilmette on the lake shore a few miles 
north of Evanston is the Bahaj House of 
Worship, the white-domed temple of a fxith 
founded in Persia a century ago by a religious 
leader, Bahaullah, Bahai temple is dedicated 
to the Wnity of all peoples and religions, uni- 
versal education and kinguage, and world 
peace. 


Naval Training Far from the Ocean 


To the north are Fort Sheridan, Army 


reception and separation center, and the U, 
Naval Training Center, Great Lakes, Iino’ 

At Fort Sheridan more than 190,000 induc- 
tees have been processed since the bexinning 
of the Korean conflict, and 00,000 men of 
World War IT were discharged. 

Between Pearl Harbor and V-J Day nearly 
1,000,000 men received thelr basic tmining 
for Navy duty at Great Lakes (puge 746). 
In October, 1948, a Wave recruit school was 
opened, then the only one in the Navy, Tt 
wus mover later to Bainbridge, Mary! . 

Factory chimneys dominate the sky line in 
North Chicago and Waukegan, though the 
latter is stil the harbor for a fresh-water 
fishing fleet and has a big fisheries business. 
Tn the twa cities there are 45 industrial plants 
Waukegan was the birthplace of Benjamin 
Kubeléky, known to the entertainment world 
as Jack Benny. Surrounding this city ix an 
area of pastoral beauty, dotted with dairy 
farms, pretty little lakes, and summer resorts. 

Near the northeast corner of [linois is Zion, 
religious community started by John Alexan- 
der Dowle, who believed the world to le ilat 
even after be had made a trip around it. 

On a sunny but bracing morning in late 
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April, Louis Weber, reclarnation engineer for 
the Tilinois Coul Strippers Association, and 
1 drove out af Chicago to start a tour hat was 
to crisserngs 1.800 miles over Ulineis from the 
Wisconsin border, in the lititude of Boston, 
Massachusetts, ta the southern tip, parallel 
with Norfolk, Virginia, 

Jn our right as we threaded the teaftie out 
of Chicago was Qak Park, once called Saints’ 
Rest because of its many churches. This 
revidentitl community with a population of 
63,529 is the Inrgest village in America; six 
tnustees direct all mimicipal affairs, 


Aurora Started as Two Towns 


In the opening words of the State song, 
“By thy rivers gently Bowing, TMinois,” lies 
a fundamental theme of the Mlinais story, for 
it wae fivers, providing sites for mill dams, 
that attracted the early settlers. Mast of the 
alder cities and towns nre located on the 200 
Tivers and streams in the State, 

On both sides of the Fox River, about an 
hour's drive from Chicago, is Aurora, a farm 
town which has gone in for manufacturing in 
a big way, It started nut as MeCarty’s Mills 
in 1854 when Joseph MeCarty and hia brother 
Samuel selected it as a site for a dam and 
a sawmill, Joseph MeCarty bad looked over 
Chicago but rejected it as “more promising 
for raising bullfvags than humans.” 

Split by the river, Aurora grew up as two 
fival towns, The public buildings stand an 
neutral ground, the tO-sere Stolp Island in 
midstream. On the ishand stands the 21-story 
Leland Hotel, highest building in the State 
outside Chicago, 

Aurors beasts that it makes everything 
from razor blades to rend scrapers, 

Near by is Mooseheart, the child city, 
owned and operated by the Loyal Order of 
Moose for the care and education of deceased 
members’ children. ‘Thousands of children 
have been educated! here since the magnificent 
Project was Started 40 years ago. 

In 1854 a group of 208 delegntes to 
“People's Convention” met in the First Con- 
sregational Church of Awrora and founded an 
antislavery party to which they gave the nome 
“Republican.” Aurora consequently disputes 
the claims of Ripon, Wisconsin, and Jackson, 
Michigan, to the title “Birthplace of the Re 
publican Party.” * 

Our road north from Aurora took us 
through stniling farm country along the Fox 
River to Elgin, the wateh city, which like 
Aurora began as the site of a mill dam 

Founded in 1835 by James T. Gifford, Elgin 


* See, In the Nartiowar Geocuarmic: Manner “On 
Goes Wisconsin.” by Glanville Smith, July, 937; 
and “Work-hard, Play-hard| Michizan,” by Andrew 
AL Brown, Murch, 1952, 
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prospered curly in its history, for it was on 
the stagecoach road! that led from Chicugo to 
the then thriviny lead-mining city of Galena. 
By 1930 the Galena and Chicago Union Rail- 
roail hail reached Elgin, bringing.a temporary 
boom, but as soon as the fine was.extesded to, 
Rockford, passengers, instead of getting. off 
to settle in Elgin, continued to the end of 
the line. 

The .situation was saved finally through 
Gifford’s friendship with B. W. Raymon, 
third mayor of Chicago. When Raymond went 
into partnership with eastern investurs to es 
tublish a wateh factory in the Middle West, 
he gave Elgin the business. 

‘That was the beginning of the Elgin Na- 
tional Watch Company. Two years aga ft 
turned out its 50,000,000th watch. 

1 went alone the g ¢ lines where deft 
workers Were pulling watch movements into 
eases and making adjustments—an extremely 
delicate procedure, Each day about 5,500 
watches are turned owt by the factory, 
part of the watch except the jewels is 
in Elgin. ‘The jewels come from Switzerland, 

Northwest of Elgin we drove through a 
rather hilly, grove-dotted region of dalry 
farms. Fine herds of blooded milk cows grazed 
in green pastures near trim farm buildings, 
The principal towns are Marengo, home of a 
large mousetrap factory, and Belvidere, where 
sewing machines are made, 


Rockford Machines Muke Machines 


Having boen in Rockford for a few weeks in 
the first year of World War I, 1 expected to 
see familiar surroundings when we reached 
this munuiacturing city of 105,438 people, 
third in size in Tinos, 1 failed to recognize 
anything about it except the beautiful Rock 
River and the fine trees that give it the nicke 
mime “Forest City.” 

Camp Grant, threnged with soldiers in my 
time, is now a municipal airport, and only a 
scattered few of the old war buildings re- 
main as homes for industrial workers. 

In 1917 the principal industries were the 
manufacture of furniture, knitted goods, ond 
hosiery. Now, in terms of dollar value, the 
city ranks fifth in the United States as a pro- 
ducer of machine tools, “the machines that 
make machines” Furniture atid hosiery 
people of my generation surely remember 
the old Rockford seamless socks) ave still 
made here, but metal wares have left them 
in the background, 

With 400 factories making some 300 types 
of products, Rockforl beasts that it is the 
most diversified city im Wlnois. Many of 
the scores Of manufacturing plunts started us 
backroom shops of the clever Swedish artisans 
whose ancestors came to Ilindis a ventury agn, 
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As we rode alongside the Rock River, T 
espied several crews of Rockford College girs 
rowing racing shells, Century-old Rockford 
College, which claims June Addams, a founder 
of Hull Houge in Chicago, as an alumna, be 
a distinguished school for women. 

Tn its long-roster of famous people Rockford 
lists also James Henry Breasted, renowned 
archtologist and author: Frank La Farge, 
noted composer; and Martin Johnson, world 
traveler and lecturer. 

‘The homey old city of Freeport is only 15 
miles from the Wisconsin border, in rich farny 
and dairy. country.* At the village of Winslow 
neat here my mother was born. My grand- 
futher heard the Linculn-Douglis debate in 
Freeport on August 27, 1858. 

When Lincoln asked Douglas whether the 
people of a territory could lawfully. exelude 
slav before adopting a State constitution, 
the “Little Giant” replied) emphatically that 
they could. By uttering. this “Freeport 
heresy,” Douglas split the Democratic Party 
and made possible Lincoln's election in 1860, 

A model of prosperous stability, Freeport 
changes litte through the years. Tt has well- 
established: industries and a brisk trade as 
seat of one of the richest counties in Tlinois. 

Althouzh Galena, paw shrank to a popula- 
tion wf 4,648, sits dreaming af bygone glory 
on Its rugged terraces above the Galena, for- 
merly the Fever River, time was when it was 
the metropolis of THinois and Chicago a mere 
trading post, “The past office was established 
here in 1826, the first in northern Mlinois. 
For more than half a ceutury before the Revo- 
lutionary War lead was mined on the Fever 
River by the French, and the district figured 
prominently in the Mississippi Bubble pro- 
motion scheme of John Law in 1717. 

Lead mining here became unprofitable in 
the middle of the 1800's. In the panic of 
1857 the old town suffered seriously. 


Grant Went Qué from Galena to Glory 


From Galena Ulysses 5. Grant went jut te 
duty asa colonel in the Civil War. He had 
been employed there in. his father’s leather 
shop, To Galena he returned in 1865, the 
conquering general, and recelved from the 
townfolk the mansion which still stands as he 
lived in ft, a State-kept memorial, 


ck » is §,241-foot Charles Mound, 
highest point in Illinois. 

Buds were just bexinning to open on the 
trees when Mr. Weber atid 1 left Galena and 
headed south along the Mississippi River, As 
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Tilinois—TTealthy Heart of the Nation 


we rolled downstate, we plunged into the tide 
of advancing spring. Trees were in nearly 
full leat at Cairn on our arrival there a week 
later. In southern Hlinots spring comes nearly 
a month earlier than in the north, 

Our road led ns past Mississippi Palisades 
State Park, one of the finest of the 35° in 
Tilincis, a rugged bit of unspoiled wilderness 
on high bluffs a few miles north af Savanmu- 

We found Moline and Rock Island humming 
with industry as usual. These towns, East 
Moline, and Davenport, just across the Mis- 
sissippi in lowa, ate the “Quad Cities,” the 
farm-machinery capital of the world (page 
$00), 

The Quad Cities have six plants of Deere 
& Company, two manufacturing branches of 
International Harvester Company, Minneapo- 
lisMoline Implement Company, J. 1, Case 
Company, and many smaller concerns manu 
facturing agricultural implements. 

{n 1837, Jahn Deere, a hard-working black- 
sinith, developed at Grand Detour, Ilinvis, 
a steel plow that would successfully “scour” 
in the sticky Illinois spil. 

After a supcessful start in Grind Detour, 
Deere moved to the “nie Tittle village” of 
Moline to take advantage of water power and 
cheap transportation, He manufactured 700 
plows here in his first vear. 


Plow and Reaper Made Farmers. Rich 


By 1848 Cyrus Hall McCormick was manu- 
facturing reapers in Chicago, The plow and 
the reaper launched Mlinois an the way to 
farm wealth. 

‘On a 1,000-aere limestone ishund in the Mis- 
aissippi River across a moat from Rock Island 
and Moline is Rock Tsland Government Arse- 
nal, making war equipment from ammunition 
belt links to 30,000-pound gum carrlages. 

With a population predominantly Swedish 
and Belgian, Rock Island and Moline retain 
anly faint memories of the Sac and Fox In- 
diams who once dwelt alimg the Mississippt 
bluffs, A 207-tcre State park near Rock 
{stand i¢ named for the faleun-eyed chieftain 
Hack Hawk, whose braves were defeated in 
1832—the war in which Lincoln, a militia 
captain, said bh had ‘many bloody struggles 
with rmeseyaity 

From Rock Island my companion and 1 
drove southeast across lush farmlands: to 
Galesburg, at once a farmers’ town and a 
railroud and manufacturing city. [¢ Is amazing 
how quickly industrial scenes give way to 
sinokeless agricyltural country in Hlinvis. 

At Galesburg is Knox College, the “Old 
Siwash of alumnus George Fitch's. famous 
magazine stories of Ole, the Viking fullback 
who sulked and refused to play until he was 
initiated into several fraternities, Poet Edgar 


805 


Lee Masters attended Knox long enough to 
funk his Horace, Don Marquis called the 
sthoul his “step college,” and to Eugene Field 
it was “one of my numerous alma mate! 

Although Curl Sandburg, distinguished! pant 
and biographer of Linenln, is not a Knox 
graduate, he took his degree at Lombard Col- 
Tege, which later was absorbed by Kaux. The 
house where Sandburg was born is now main- 
tained as a shew place, 

Galesburg owes its beginning 1 Knox Col- 
lewe, for the Reverend George Washington 
Gale brouyhe the original 200 settlers here in 
1836-37 to set np a Christlin college on the 
western prairie, Beside “Old Main,” still 
Stinding on the campus, Lincoln and Douglas 
held the fifth debate of their series, 


Strip Minces Restore Land 


Between Galesbury and Pooria Mr. Weber 
hook me ayer a strip col mining operation. 
We crossed miles of “spoils,” wastes of earth 
anc] rock ridges Mung up by the scoops of the 
Strippers as they cleared the overburden fram 
bods of coal Here and there pieces of “pluce”’ 
land bad been Ieft undisturbed, parts of farms 
still uneler cultivation. 

“The companies buy up all of a farm, even 
though part of it does not contain coal or is 
unminable; this tiemined portion is kept in 
cultivation,” Mr. Weber explained. ‘Farm- 
ing continues until stripping begins. 

“We don't blame people for complaining 
about the unsightliness strip mining causes, 
(ind our job is ta do something about this 
problem. We have planted 12,000,000 trees 
‘on thousands of acres like this. 

“In years of intensive cultivation rainfall 
has leached down mineral qutrients from the 
surface until the soil will net grow crops with- 
out the addition of limestone and phosphates. 
Stripping brings up the mineral wutrients, and 
what we try to do is to grow humus builders. 

“The coal under a farm is worth from 300 
ta 500 years of crops. Still, we don't like 10 
cause wistes.” 

Mr. Weber drove the car into a long ravine- 
like pit where a gigantic stripper was: scoop- 
ing a 30-foot overburden from a thick | 
of coal, With a bucket that took 40 cubic 
yards from the bank with each bite, it lifted 
the overburden and piled it to the side of a 
clearing ubout 100 feet wide. 

We rode on the exposed coal to within 100 
yards of the mighty machine, The scoop 
looked big enough for a two-car garage. 

As soon as this strip is fimished, loading 
shovels dig up the coal and put it into trucks 
to be hauled to the tipple. The shovels hold 
7 cubic yards, the trucks 38 tons, At the 
pple the coal ls washed and put aboard rail- 
road cars for shipment to market, 
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The overburden from the next strip is 
dumped into the empty pit, and this process 
goes on until the last cut of the job is reached, 

“What happens to the last cut?” Lasked the 
superintendent in charge: 

“That fills with ground, water,” was the 
reply, “and becomes a lake. We have made 
2,500 acres of new lakes and storked more than 
half of them with fish.” 

Near Danville a week later we visited an- 
other strip-mining district where enormous 
dragline strippers were employed. Danville, 
home of Joseph Gurney (“Unele Joe”) Can- 
non, famous speaker of the U.S. House of 
Representatives, of which he was a member for 
46 years, began as a village around a salt lick, 
Now it is a brisk manufacturing, farming, 
and strip-mining center. 

fn 1952 the strip mines in Minois produced 
17,000,000 tons of coal—elightly more than 
37 percent of the State's total coal production, 
Thus far, $5,000 acres of land have been 
stripped. The companies huve given clubs 
and communities large tracts for tecteational 


1563. 

William Cooke, president of the Tilinois Coal 
Strippers Association and owner of the rich 
Little Sister mine south of Canton, is a retla- 
mation enthusiast. He has graded 1,500 acres 
and put it to diversified farming. 

Chief among his enterprises isa “pig hatch- 
ery” equipped to handle 10,000 pigs a year. 
His stock is an aristocratic cress between 
Hampshire hogs and the famous Danish Land- 
race breed. Ina palatial farrowing house the 
pigs ace left with the sows for three weeks, 
then put on a formula of synthetic milk con- 
taining penicillin, aureomycin, and terramycin, 
When they ate cight weeks old, they are 
turned over to tenant farmers or sold. 

Mr, Cooke goes in for everything on a-grand 
seale, Finding that multiflora roses make 
animal-tight hedves, he plunted miles of them. 


Progressive Peoria, Industrial Giant 


We went alongside the Uinais River north- 
wast to Peoria, second city in Minois with a 
population in 1950 of 111,886, One of the 
oldest settlements in the Mississippi Valley, 
Peoria in 1825 was-the seat of the county of 
which Chicago was a tiny pre 

Situated 130 mlles southwest of Chicago on 
the Ilinois River, most important link in the 
Great Lakes-to-Gulf waterway, Peoria has 
become an industrial giant. 

The Caterpillar Tractor Co, is the largest 
of its 160 industries, In a similar enterprise 
Robert G. Le Tourneau, evangelist engineer 
who says, “God runs my business,” started a 
big factory which he sold recently (page 799). 

Perhaps the most famous Peoriin of the 
past was the freethinker, Robert G. Ingersoll. 


The National Geographic Magazine 


‘The Most Reverend Fulton J. Sheen, Mr. and 
Mrs. Jim Jordan (Pibber MeGee and Molly). 
and Charles Correll, the Andy of ‘Amos ‘n” 
Andy,” are present-day celebrities bom in 
Peoria 


Peru and La Salle owe their carly growth to 
the old filingis and Michigan Canal, for Peru, 
founded in 1835, became terminus of the 
waterway completed in 1848, When La Salle 
‘built a steamboat basin, however, it took the 
canal trade away from its sister town. La 
Salle hac its birth in 1827 when plans were 
started for the old waterway, ‘The two towns 
were at the head of navigation on the Tili- 
nois River. 

Peru's principal business wakes up mone 
people than any other concern in America, for 
its product is alarm clocks—Westclox and 
Big Ben. 

At Ottawa on August 21, 1858, the first 
Lincoln-Douglas debate attracted a crowd of 
10,000, twice the population of the town. 

Starved Rock State Park, second oldest 
State park in the Dlinois system, is near Ot- 
tawa, With 1,437 acres of bluffs, canyons, 
und gigantic rocks, it offers rugged natural 
scenery. 


Joliet « Great Wallpaper Center 


With seven plants, Joliet has the greatest 
concentration of wallpaper manufacturing in 
this country. Here ulso is the world’s largest 
nail factory and important works of the 
American Steel & Wire Division, United States 
Steel Corporation. The city lies on the 
Great Lakes-to-Gulf waterway, which carried 
17,300,000 10ns of barge freight through the 
Des Plaines River in 1952. 

Besides its tremendous output of manufac- 
tured goods, Joliet produces what it proudly 
boasts are the best bands: in the country. 
High-school youngsters here have won 50 
many contests that few band musicians from 
other cities will venture to play against them, 

Around Bloomington and its next-door 
neighbor Normal the rich black soil of the level 
Tinois prairies produces prodigious crops of 
soybeans and hybrid seed corn, insuring pros 
perity for the citizens of the two towns. 

‘Of distinguished literary and wationul fiz- 
ures Bloomington has produced # proud quota; 
to mention just a few; Elbert Hubbard: 
Sidney Smith, creator of Andy Gump; Mel- 
ville E. Stone, co-founder of the Chicago Daily 
News and first manager of the Associated 
Press; Adlai E, Stevenson, Vice President of 
the United States under Grover Cleveland: 
and his grandson Adlai E. Stevenson, former 
Governor of Mlinois and recent Democratic 
candidate for the Presidency, 

Bloomington claims the oldest Passien play 
in the United States, a 65-scene performance 


810 The National 
sehich has been preyented annually iwice a 
week in April and May fer 31 years. 

From religious pageantry to the circus 
stems M far cry: yet Bloomington has worn 
fame for the trapeze performers who have 
prepared their acts there, Clyde Noble, re- 
tired member of the “Five Flying Fishers," 

suys us tiany as 200 nerialists have trained 
in Bloomington at the same time, ‘The tradi- 
ion started in the 1890's with two farm hove, 
the Green brothers, who, after secing a travel- 
ing circus, went home and practiced in the 
haymow til they had an act which later was 
featured in Barhum’s circus, 

‘To Deeatur, founded in 1829, Abraham Lin- 
coln came with his father’s family os a youth 
of 21. He and his cousin, John Hanks, split 
rails for @ living here in 1830. 

When the Republican State convention met 
in Decatur pn May 9, 1860, Hanks carried in 
rwo ralls with » Lincoln banner, stampeded the 
convention, ind defeated William H. Seward. 

Nowadays Decatur ts a railroad and manu- 
facturing center making goods ranging from 
Ny swatters to steel bridges. Its main elaine 
1o fame, however, is that it is the leading soy- 
bean processing center in America 

Mr. Weber aid T visited the magnificent 
plant of the A. E. Staley Manufacturing Com- 
pany, maker of sovbran and corn products 
(page 798). tis the largest of five processing 
concerns in the city, which together can handle 
30,060.060 bushels of soybeans a year, 

From Decatur we swung south to Pans, a 
coal-mining town which paradoxically ships 
out annually to Horists all over the country 
20,000,000 cut roses. There are 60 acres of 
roses under glass in five big nursetirs. 

“How did you happen W start rose culture 
in a coal town?" T asked a rather taciturn 
owner of one of the kergest. surgeries, 

“Well,” he said, “we had five deep mines in 
the 1920's (there is ne strip mining around 
Pana) and four railivads, but cou! got so 
cheap we decided to try something else,” 


Surplus Crops Stored in Field Towers 


Beside the road on our way to Springfield 
{ noticed a large group of round towers. T had 
seen scores of these throughout the journey, 
often in fields foe from market centers, 

When T asked a farmer what they were, he 
said with a grin, “Those are monuments to 
leyisiative attempts to repeal the liw of sap- 

Ly and demand. They are filled with soy 
heans, corn, and grain the Government has 
bought and stored to keep prices up.” 

Springfield. the State capital, is the heart 
of Lincoln Land, Though the Great Emanci- 
pator was born in Kentweky and grew to 
manhood in Indiana, he is best known to 
history us “Abe Lincoln of Illinois.” 


Geographic Magazine 


A two-story frame house, the only home 
Lincoln ever owned, is kept with some (f the 
nal furnishings much as-it was when he 
and Mary Todd Lincoln lived in it. Open to 
the public, it ampunlly atrracts hundreds of 
thousands of visitors.* 

A towering obelisk in Oak Ridge Cemetery 
dominates the Springfield sky line. There 
rests the body of the man who “belongs to 
the ages’ The tomb. is 4 national shring 
maintained by the State. 

Everywhere in the capital city saw re 
minders of ‘Lincoln. The Abraham Lincoln 
Hotel bad a picture of Lincoln in every room, 
and his likeness even on the paper wrappings 
of the sugar cubes in the restaurant. Going 
about town, J counted 39 establishments using 
the sword “Lincoln” in their names. 

Springfield ix 9 sprightly, prosperous city 
of $1,628 population, filth in Minois, Coal 
unilerlies even the capitol, and one deep mine 
was in operation until 1952 (pare 815) 

The Sangamo Electric Company is a mutjor 
producer of electric meters and eléctrianic 
equipment. Making road-grding and earth- 
moving machitery are AllisChalmers Munu- 
facturing Company and the Baker Munufac- 
turing Company. 


Youthful Lineoln Worked in, New Salem 


Before starting out from Springheld for 
southern Ulineis, Mr, Weber and 1 pursued 
history to New Salem State Park, the faithful 
restoration of the village where young Lincoln 
was hy tums laborer, storekeeper, postmaster, 
surveyor, and legislator, We went on two 
miles to Petershurg to visit the grave of Ann 
Rutledge, at whose father's tayern Lincoln 
lived ftv a time. 

Although legend snys Ann wes so beloved 
by Lincoln that her untimely death in 1835 
almost ruined his career, scholurs have been 
unable to substantiste the story, Whether 
or pot the tale is true, Edeur Lee Musters’ 
verse engraved on the girl's tombstone is ex- 
quisitely poignant: 

‘Quit, of me chwarthy and wnkmowt 

‘The vibrations of deathless music: 

“With talice inward some, with charity for all." 

Carthage, a few hours’ drive northwest of 
Springfield, still preserves the old fail where 
Joseph Smith, founder of the Church of Jesus 
Christ of Latter-day ts, and his brother 
Hyrum were sbot and killed by w mob June 
27, 1844. They were being held awniting 
trial on charges of destroying an opposition 
press in Nawvoo (page 816), 2 city the Latter: 
day Saints had built, 

On a maple-shaded campus in Carthage is 
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Mlinois—Healthy Heart of the Nation 


of the old-timers still cling to their homes 
on the bank. 

Oil has browwht wealth to Mt Carmel, 
where 355 wells have produced 9,336,000 
bartels since 1940. Now the yield exceeds 
823 buirels a day. 

We lodged for a night near Carbondale in 
W motel an the shore of Crab Orchard Lake, 
largest artificial lake in southern Iilineis, 
Stocked with bass and bluegills, it affords 
pood fishing, 
arbondale is Southern Mlinois Univer- 
id largest State-supported university 
te. Tris called “the suitcase college” 
because most of Its 3,000 students live in 
near-by towns and go home for weelc ends, 

Peaches, apples, and other fruits account 
for much of the prosperity in Carbondale, al- 
though the city is near a coal-mining district. 

T talked to KR. D. Lane of the Cetitral States 
Forest Experiment Station, who is latimeat 
@ program of research to determine the beet 
Wuy to reforest submurginal lands in southern 
Illinois, There are large tracts:of merchant- 
able huniwood timber in the hill country. 

Near Du Quoin is the United Electric Coal 
Companies’ Fidelity mine, largest strip mine 
in Mlinsis (page 818). On reclaimed Jand the 
United Electric owners have hundreds of acres 
of bearing peach and apple orchards, also pas- 
ture lands, Another large tract of =patls has 
been converted by the Coca-Cola Company 
into a picnic park and one of the finest trot- 
ting-race-tracks on the Grand Circuit. 

Over at Herrin deep-mine coal production 
has declines to the point where new industries 
must be established to take care of jobless 
workers, A big dress-manufacturing concern 
is one of the most important (page 797). 


Center of Population Near Olney 


We passed scores of all pumps working 
steadily in the middle of cultivated fields as 
we rode to Dunas pear Olney to see the 
monument that murks the center of population 
of the United States (page §20). Laughing, 
my companion sugwested that we walk a few 
steps westward from the marker, for he said 
the center is shifting that way and he wished 
to be sure he had stood on the exact spot. 

Corfield oll wells were numerous as far 
north as Effingham. There | wns interested 
in the Petty store, a small-city retail establish- 
ment which has won acclaim for ite revoli- 
tlonary cost-saving methods, 

“No wonder Charlie Brown, our National 
Geographic Society chief auditor, is efficient,” 
I remarked, “This is his home town.” 

Atound Mattoon, north of Effingham, fields 
were being prepared for the planting of 
broomeorn (page 804), a crop grown in com- 
paratively few areas in the United States. 
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Th late afternoon we ctme intu Champaign- 
Urbana, twin-cities seat of the great Univer- 
sity af Minis (page 813), 

In the words of Lincolu’s Gettysburg Ad- 
dress the university, which represents the 
whole State of Ulinais in miniyture, may be 
described ai “of the people, by the people, and 
for the people,” 

All over the big campus, faculty ancl stu- 
dents (there are more than 18,000 students in 
tesidetice and 3,000 faculty members} were 
engaged not only in seademic courses but 
in research vital to business. agriculture, und 
public welfare, 


Cure for "Tired Tracks" 


Railroad officials came to the university 
Scientists years ayo with the problem of mys- 
teriously cracking rails. Using an ingenious 
rolling Inac machine that in a week subjected 
a rail to the equivalent of a year's service, 
Prof. HLF. Moore fownd the cause of the 
trouble and proved that controlled coating, 
earlier suggested in Canada, would put an end 
to what is called “rail cancer,” 

The research cost the railraueds $200,000. 
Alreacly it has saved them millions and in- 
sured against train wrecks ciused by “tired 
tracks.” 

Prof. Joseph T. ‘Tykociner pianeered in 
Photographing sound on a motion picture film, 
As the result of such experiments, the world 
now has talking motion pictures. 

Prof, Julian R, Fellows, because his wile 
was annoved by the smoke and dirt of her 
soft-coal furnace, developed a downdraft fur- 
nace that not only dees not smoke Dut saves 
coal hy consuming more of the gases, 

Avwe-struck, { watehor) the “magic brain’ 
of the University of Mlinois computer multi- 
plying two 12-digit numbers a thousand times 
in a second. 

The betatron was invented by Prof, Donald 
W. Kerst. His 340,000,000-valt_ machine 
splits atoms amd takes pictures through 20 
inches of steel. 

In the Morrow plots an the agriculture 
campus, scores of soil-fertility problems have 
been solved by experiments which have gone 
on continuously since 1876- 

The university planted in its own green- 
houses the first soybean seeds ever tested in 
the Middle West. By a determined! campaign 
Dr. William L_. Burlison sold to farmers the 
idea of growing the crop. Only 15,000 bushels 
af soybrans were grown in Ilingis in 1914. 
In 1950 the State produced 95,700,000 bush- 
els. worth more than 3200,000,000, Univer 
sity chemists have discovered dovens of uses 
for the beans. 

1 found veterinarians and other scientists 
working on experiments that have conquered 


vy at heart 


New National Geographic Map Presents 
the Busy, Historic Great Lakes Region 


< the heart of eastern North America lie 
Tie geographical features so huge that 
they could easily be seen from the moor) 
with the naked eye, “Seas of Sweet Water” 
they were called by 17th-century French ex- 
plorers. Today we know them ‘as the Great 
Lakes—and perhaps no feature on the earth's 
old face better deserves the adjective, 
Shared by Atierieans and Canidians, the 
Great Lakes influence the lives of millions in 
the most populows the United States 
and Canada, Affecting clintate, beating shijss, 
yielding fish and recreation, these gifts of 
ancient glaciers are buuntits beyand price. 
Now, in a new 10-color map, “The Great 
Lakes Region of the United Settes and Can- 
"the National Geographic Society gre 
sents these five freh-water seas and all or 
part of 22 States and three Provinces, 
More than 2,160,000 copies of this special 
supplement to the December Nartonan Gep- 
Guariic Macazixe have been printed to meet 
the needs of The Society’s world-wide mem- 
bership. 
Nearly 12,00 Places Shown 


Qo wall or desk—or in the eat—the map 
will serve as an ever-ready guide to une af 
the busiest, most productive, and most scenic 
areas of the world. Members will find it 
useful for reference also in reading the articles 
on Miinois and Ontario jn this issue, It cone 
tins more place names—11,959—than any 
map ever before published by The Society.* 

Notes in blueson the Great Lakes point out 
water links with their neighbors. Four of the 
notes tefer to large-scale insets that hold a 
magnifying glass to canals, locks, and dredged 
fiver channels connecting the sweet seas, 
Through these passages glides un endless pro- 
cession of ships hauling iron ore, grain, tuel, 
automobiles, and other merchandise—an an- 
nua! tonnage exceeding that of all Uncle Sam's 
ocean-going merchant feet. One inset shows 
how the Ulinols Waterway bypasses to the 
Mississippt part of the Great Lakes’ natural 
drainage to the St. Lawrence. 

Many new features—roads anid towns, mili- 
tary bases, canals, and dams—appear on this 
National Geographic map, 42 by 28 inches, 

The atomic oge is represented by Chalk 
River, in the Ottawa River valley, site of Can- 
ada’s nuckear research station, and by two 
major centers fur U.S. study: the Argonne 
National Laboratory near Chicago, and Brouk- 
haven on Lang [sland, location of Brookhaven 
National Laboratory. 

Railrowds and highways lay a tight mesh 


of travel routes across the map urea, Many 


of these thoroughfares follow pioneer path- 
wars through the motmtains and along the 
rivers toward the west, ‘I'ranscontinental high- 
way U.S, 40 roughly coincides with the old 
National Read that led settlers toward St 
Loule 

Nine of the 10 laryest cities of the United 
States (all nM Las Angeles) appear within 
the mapped area. Three of them—Chicago, 
Detroit, and Cleveland—bathe their feet in 
the Great Lakes Five States shown—New 
York, Pennsylvania, Ohio, Indinna, and Uli- 
neis—together haye 43,000,000 people, $1 
percent of the Nation's population, 

Despite the map's emphasis on the tre- 
mendous development of man’s works in this 
region, primeval spots rem Roadless areas 
preserve wildern¢ss conditions in Ontario's 
Quetico Provincial Park, in the northwest 
corner of the map, and in the adjoining U. $. 
Superior National Forest. In parte of the 
latter, even airplanes are forbidden. 

For 1.290 miles alotig the Great Lakes 
and the St. Lawrence River, Canada and the 
United States meet an a peaceful water bound- 
ary, A 48-mile stretch of this border, be- 
Tween Ogdensburg, New York, and Cornwall, 
Ontario, is the area Involved in the proposed 
St. Lawrence Seaway and Power Project. Tbs 
Proponents envision canals of 27-foot depth 
and a giant powerhoust with a hydroelectric 
output af 2,200,000 horsepower, 


How the Great Lukes Got ‘Their Names 


Lake Superior, incidentally, is the only one 
of the five Great Lakes whose niume has no 
Tndinn associations. French explorers called 
it fe dace supéricur, meaning “he upper lake.” 
No more apt designation could hawe been 
chosen for so majestic a body of water, 

Huron tribes and Lake Huron took thelr 
names from a French epithet meaning “bristly 
savage” The name of Lake Michigan came 
from Algonquian words for “wide waste,” 
Erie, possibly Indian for “long-tailed cat,” 
named 2 tribe.and the shallowest of the Great 
Lakes. Ontario is from the Troquoian for 
“beautiful lake.” Other rhythmic Indian 
names—Mississippi, Keweenaw, Winnebago, 
Ottawa, Menominee, and many more—sted 
the map, keeping alive memories of América’s 
first settler 


* Members muy obtain additional copies of the map 
of the Great Takis Region of the Uni States ani 
Canada (and of li standard maps published by ‘The 
Society) by writing to the National Geographic Sa. 
ciety, Washington 6, D.C, Prices in the United States 
and elyewhere, 50¢ cach on paper; SI on fabric; Ine 
dex, If¢. All remittunce: payable m U.S. funds 
Postpaid, 


Ontario, Pivot of Canada’s Power 


Cities Burgeon, Pastures Sprout Factories, Forests and Mines 
Give Up Their Wealth in the Great Midland Province 


By Anprew H. Brows 


National Goowraphic Magarine Staff 


With flustrations by National Geographic Photographers B. Anthony Stewart 
and Bates Littlehales 


FTER 4,000 miles of travel through (On- 
tario I felt that T had explored o 
whole cowntty rather thin just one 

of Canada’s ten Provinces. 

This was not surprising, for Ontario is 
larger than France and Spain together, It 
measures more than 1,000 miles north fo 
south, linking polar bears and peaches, East 
to west it spans an almost equal distance, 
sharing the international harder from New 
York State all the way to Minnesota. 

The Province, furthermore, comprists a 
Tange of geography that many entire nations 
lack—from unpeopled wilderness to tightly 
cultivated farmland and teeming cities. 

It is the very bigness of Ontario, plus the 
strength of great resources, that makes mighty 
this richest, second largest (after Quebec), 
and most populotis Province in the giant 
country to the north. 

‘Otitario faces the United States across four 


30 thiles Jong ane 
so Wide you can't see across them, Her narth- 
flowing rivers lace empty “bush” that would 
swallow balf a dozen of our lesser States. 

Though the northern reaches of Ontario are 
treeless shores battered by Hudson Bay jee 
fines, Pelee Point on Lake Erie qatties the 
Province to the latitude of northern Califour- 
nit; all, or parts, of 25 States he farther north. 
he strength of Ontariy. lies in its men, 
money, and machines, all at work boosting the 
productivity of farms and factories, mines and 
forests. Her people, a third of Canada’s 15 
million, produce SO percent of the nation’s 
manufactured yous, mcluring almost & quur- 
ter of ils enormous newsprint output 
Ontario has a near-monopoly af pickel, 


< Detroit's Sunday Motoriste Stream 


into Windsor, Ontario 

Canada’ leading wateway, Windsor welcomes five 
and a halt to wix million 0. S$. viiitors yearly. On 
August 2, 1953, Ambassador Bridge carried 9,300 
anitimobiles aut of Michich, Almust 10,000 uthers 
hound for Canada usecl the tunnel beneath Detroit 
Reiver, the world’s busdest Itlited waterway. 
Wetoon Thtlr Byer 


Mines fn the viginity of Sudbury furnish more 
than &0 per of the world’s supply of this 
vital steel-alloying metal (page 846) 

The Province also pouts aut iron, gold, sil 
ver, cobalt, copper, and platinm—by value, 
a third of Canada’s total mineral production. 
‘Onuirio, in addition, leads all others in value of 
agricultural output, furs, and fresh-water fish, 


Province Shows Frontier Spirit 


Frontier vitality animates Ontarigns, 1 felt 
it in remote mining and forest prodiets towns. 
| felt it, too, near Niagara Falls, in one of 
the oldest settled parts of Canada (pages 833 
and 835). 

Deep undergrounel, 1 watched workers cam- 
fleting the first_of twin tunnels that soon 
would deliver Great Lakes water to the 
mightiest of all Niagara hydroelectric plants, 
the Sir Adam Heck-Niugara Generating Sta- 
tion No. 2. Tt isa 300-million-dollar project 
of the Hydro-Electric Power Commission of 
Ontario, known as “Hydro.” 

With Rober WH. Saunders, chairman of 
Hydro, | picked my way through the cavern 
ous excavation, so big that seattered light bulbs 
seemed like stars in space, 

“In these tubes Niagara River water, under 
hydraulic pressure, will How wpAill fiveand- 
a-half miles to a surface canal,” said chair- 
man Saunders, Downriver the water will 
drop through turbines into the Niagara gorge, 
Adi! to present capacity, the new plant will 
venerute enoygh power to run tw cities as 
large as your District of Columbia.” 

Big magic! Yet in remoter parts of the 
Province a Little power has gone # long way 
to change babits and energize local economy. 

Only four years aga, at Rosspart on Lake 
Superior, local residents witnessed the m- 
auguration of a pew era for their town, papu- 
lation 250, 

By the light of an oil lamp a Hydro official 
pulled a ribbon that fed onto the community 
hall stage a very small girl carry 
large stork (cardboard). In its be 
bore att electric light bulb. As. the Hydro 
man theew the switch flooding the whole yil- 
lage with light, cheers almost drowned out the 
singing of “When the Lights Go On Again.” 
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North Bay Children Clothe a Frozen Playmate in Dad's Old Shirt und Mom's Lamp Shade 
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motorbouts (he has owned 28) and hunting 
cheetahs (he may own ane of these Wy naw!) 
as about his firm's production of wire rope 
and screening. 

Behind Harnilton lifts the sharp wall its 
residents call “the Mountain.” It is part 
of the Niagara escarpment that shelters be. 
tween its steep rise anid! Lake Ontario one of 
Canada’s richest fruit belts, growing luscious 
peaches, strawberries, and grapes. 

West of Harnilton I came to. Brantford, 
hustling industria) city, home of internation- 
ally known Cockshutt Farm Equipment, 

A crossing of Grand River, called ''Brant’s 
Ford’ for the Mohawk clilef Joseph Brant, 
named Brantford. The Britizh government in 
1784 granted the Mohawks and other fraquois 
Indians land along Grand River in recompense 
for New York State homes and farms lost 
during the Americin Revolution, 

Walter Rutherford, genial interpreter of 
Brantford history, took me out to Oheweken, 
chief town of the near-by Six Nations Indian 
Reserve (page 842). George Green, Chief 
Little Bear, showed me where the Indians hold 
their remarkable “snow snake” races. 

The Tnilians in winter build up, a low snove- 
hank a mile long, grooving the crest with a 
shallow trough, This iey track dips, rises, 
and gently curves, usually following a road. 

Object of the contest is to propel a sim, 
Ffoot, haritwood wand, the snaw snike, as 
faras possitte along the trick. The snake 
states forward with painted eves, its head 
welghted and banded with copperor lead. A. 
finger groove natehes the throwing end. ch 
Indian, holding his snake much as a pole 
vaulter grips his pole, sprints toward the end 
of the trough and bunches the highly polished 
stick, crying “Hun-you, hun-you! 


Bewore the Striking Snow Snake! 


When a darting stick jumps the track, spec- 
lators scatter lest they be impaled. A game 
is two throws by each contestant: the winner, 
the player who gets the best distance, may 
propel his snake almost the full mile. 

At Tutelo (Tutela) Heights, on a bluff 
above Grand River, we visited the house where 
Mexander Graham) Bell vacationed with bis 
parents. From near-by Paris, the inventor of 
the telephone in August, 1878, ‘heard his father, 

eight miles away in Brantford, say, “Yes, Alec, 
itis 1. your father speaking’ —c naxing the 
first “long distance’ call over wire. This 
followed his first wunsntission of speech by 
telephone in Boston on March 10, 1876, 

A monument to Tr. Bell, whe was one of 
the original members of the National Geo- 
graphic Society when It was founded in 1888, 
dignifies a Brantford park. And at Tutelo 
Heights on September 12, 1953, two of his 
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granddaughters, Mrs. Lilian Grosvenor Coville 
and Mrs Nancy Bell Fairchild Hates, un- 
veiled a new monument which designates the 
homestead a: National Historic Site of Canada, 

Amid farmlands flecked with dairy herds 
and studded with the fountain shapes of elms 
lie Kitchener and Waterloo, twin cities that 
form the hub of a cluster of market and man- 
ufactuting towns—Guelph, Elmira, Stratfard, 
Preston, Hespeler, and Galt, Guelph is seat 
OF the Ontario Agricultural College 

With « Kitchener businessman 1 visited 4 
few of the 169 local industries, Almost all, 
1 learned, sprang up from stall shops where 
noman and his sons or brothers worked with 
bare hands, o few tools, and a knack for mak- 
ing something useful, 


Rubber and Tnsurance Centers 


Today furniture plants and textile mills; 
tool and other metal works: glo hoe, and 
leather-goods shops; electrical-appliance firms; 
and the needle trades carry on that craftsman 
tradition. Kitchener, home of B. F, Good- 
rich anc! Dominjon Rubber, is also a Canadian 
Teader in rubber products, 

Contrasting with this industrial hustle is 
Waterloo’s status 2s “the Hartford of Can- 
ada,” with home offices of six insurance cunt 
panies. Kitchener has restored as a shrine 
the steep-gabled boyhood bome of the late 
William Lyon Mackenzie King, Canada's 
Prime Minister for 2144 years. 

Men with beards and wives with  head- 
shawls or prayer caps, many clad all in black, 
stroll Kitchener asi Waterloo streets. Hall 
or more of the cities’ people are of Pennsyl- 
vanla Dutch ancestry, descendants of emi- 
grants from Pennsylvania's Lancaster County, 
tostly between 1800 and IRLO. Until World 
War I, Kitchener was called Bertin, 

eek in appearance and most uncompro- 

ising in custom and belief are the Old Order 
Métinlter amd the Amish, The latter even 
refuse 19 wear buttons, feeling they make too 
much show (pare $38). 

‘One Sunday morning, on an earlier visil, my 

(Text continwedt at page $37) 


Canadian Mounties Guard > 
Peace Tower in Ottuwa 


A melodious St-Vell carillon gives the 1O0-foot me- 
morial to the dead af Work! War [a volce a3 familiar 
to Ottawa residents ws Big Ben's it (o Londoners ‘Thr 
electric. sign, which sive “Long Live the Quien,” is 
Freoch Canada's salute to Elizabeth 1. 

Rell peree tunics apd yellow-striped breeches are 
dre uuifurm for Royal Canadian Mountel Police 
detailed to Parliament Hill, En extreme coli they 
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host drove me out into the winter countryside, 
A bitter wind dusted ditches and fence rows 
with blowing snow. The landscape, though 
in January deal, lodked etched and orderly. 
(Clustered farm buildings were like buttons 
gleaming in ihe rumpled quilt of fields and 
woekllots. 

We were bound for Conestoga Meeting- 
house, & place of Mennonite worship beside 
the Conestoga River, Names of beth are a 
slightly different spelling of Conestoga, Penn- 
sylvania, from which the covered Conestoga 
wagons rolled northward 150 years ago.* 

When we arrived the service was-still going 
on, ‘The yard belt 145 black bumties and 
seven black two-horse rigs. Blanketed horses, 
standing in thelr traces, were Ged to bitch- 
ing rails, 

Seon the doors opened and spilled out 400 
adherents of the Old Order of Woolwich 
Mennonites. Men came out one door, women 
and children from another. Coats, hats. byn- 
ets, scarves, stockings, shovs were black, 

Sturdy parents stowed blanketed children 
on laps, at their feet, behind seats of the 
open bugeies. Ata smart clip, horses trevted 
out the gate. Dry grass along the ditches 
leaned before the gusty wine, Wives opened 
black umbrellas for windbreaks. 

‘The procession streamed up the straight 
ditt road. Some turned left and some right 
at side rowds, We stood watching until leaf- 
less groves and tawny fields swallowed the last 


ee 100 years old, & Currier 
and Ives print come to life, 

Around another Mennonite meetinghouse 
huddled perhaps a hundred automobiles, every 
one black. 


Englund in Canuda 


Near the beart of Western Ontario stands 
London, on the Thatnes River, whose streets 
bear such names as Oxford, Waterloo, and 
Viceadilly, The University of Western On- 
turto is here, and Springbank Park, ane of 
Canada’s loveliest, A multitude of thriving 
industries makes everything from Incomotives, 
hardware, and refrigerators to heer, biseuits, 
and breakfast fouls, 

At Samia, the St. Clair River, outlet of 
Lake Huron, separates Unitarie from Michigan, 
The Blue Water Bridge arches over the hurry- 
ing waters to Port Huron, Michigan, An in- 
ternational port, Sarnia had calls last year 
from ships of nine European countries, 

Expansion of fuel, chemical, and synthetic 
rubber industries has doubled Sarnia’s popu- 
lation in the Inst eight years. Here rise steel 
trelliswork and convoluted piping of the re- 
finery Of [imperial Ql Limited that gulps 
Alberta petroleum delivered by tanker, East- 
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ward from Sarnia a pipeline carries ofl prod- 
ucts to cities of the Lower Lakes, 

“An nil gusher drilled in 1861 at Oil Springs 
20 miles southeast of Sarnia was among the 
first commercial wells in North America,” Dr, 
J. L. Huguett of Sarnia Refinery told ne. 
We still have productive wells there, around 
Petrolia, Oil City, and Oil Springs, but they're 
dwarfed now, af course, by the Alberta fields.” 


Versatile Synthetic Rubber 


Polymer Corporation Limited, Canada's 
only synthetic rubber manufacturer, buys 
light hydrocarbon gases. including ethylene 
and butylencs, (rom Imperial Oil next door 
und cells by-products to neighboring Canadian 
Dow Chemical 

Fur Polymers 30 types of rubber the 
market is reliable: three-fifths of oll new 
rubber consumed in Canada ts synthetic. 

“Here's a fist of same §70 articles made 
of synthetic rubber," said Polymer’s sales 
manager, Ianding me a fat booklet, “You'll 
find not only tites and tubes, but alse brief- 


cases, floor ie, footwear, conveyor belts, even 
howling balls.” 

None of these remotely resembles the creamy 
curds | watched orm in the coagulation tanks, 


or the amber-colored rubber 
sheets feeding off the dryers. 

At Windsor I reached Ontario’s—and Can- 
ticla’s—southernmost projection, the peninsula 
between Lake Erie and Luke St. Clair, 

Windsor, Canada’s Detroit, stands just 
across the Detroit River from the U, S. city 
whose chief industry it has made its own (page 
822). Here are the principal plants of Ford 
Motor Company of Canada and Chrysler Cor- 
poration of Canada. Windsor, in addition, is 
Canada’s phirmaceutical capital, with Parke- 
Davis, John Wyeth, Sterling Drug, and R. P 
Scherer all based here. 

Fronting on the world’s busiest inland 
waterway, Windser stands also at a major 
rail and air crossroads, It faces a growing 
export outlet for its 470 industries in the U.S. 
Middle West, and. at its back door lies the 
richest farm and city market. in Cunada, 

With James Dykes of Windsor's Chamber 
of Commerce I watched tiggers finishing o 
stee) tower for a cross-river power line be- 
teen Windsor and Detroit. As we moved 
through tall geass and reeds for a closer view, 
a handsome ring-necked pheasant rose in a 
whir of wings 

“You've got so much game it gets under- 
foot even in your cities!” 1 exclaimed, 

“Or else the survivors have discovered that 


“crumb” snd 


* Ser, im the Nation; EO CHAP IIE Manage: “In 
the Penneyhunia Dutch Country,” hy, Elmer C. Stait- 
fer, Joly, 194i, and “Pennsylvania Dutch Folk Fes 
tival” by Maynatd Owen Williams, October, 1932. 
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Delmer Earle, director of recreation, showed 
me handicrafts shop. bowling alleys, billiard 
roum, and Lbrary of the Community Hall, 
and told me about his winter ballet school, 
weaving classes, une dramatic club, 

Mill manager Grant Ross typifies the self- 
sufficiency and versatility that becotie second 
nature in far-off Marathon, 

Ross's daughter grew interested in stars, 
so he built a. t+inch reflector telescope. A 
frieze of handmade model autas, perfect in 

fl, decorates his living room, and he 
showed me gems and Joc) stones he'd cut 
and polished. When talk slowed down, Ross 
stepped to ain electric organ and played, 
beautifully, a half-hour of melodious classics, 

“Where'd you tike lessons?” 1 asked. 

“Taught myself," said my host 

Clifford Graham js Marathon’s police chief 
and fire chief, toa, adual role that gave him a 
memorable marming shortly before T men him. 

A woman—call her Mrs, Jones—phoned 
Graham's home at $ a.m, ta report Ker house 
filled with smoke from paper burning in. the 
furnace. Graham, half asleep, reached for 
the nearest clothing, which happened to be 
his police chief uniform. 

“Nothing wrong here,” said Graham, ar- 
rived at Mrs. Jones's, “Just open the flue 
and the smoke'l) ¢lear right op.” 

Hardly back in bed, Graham was awakened 
again, this tiné by a fire alarm calling him 
back to the same address. Graham gritted his 
teeth, danned his fire chief uniform, and rode 
the fire truck to Mrs. Jones's, 

More smoke. Mrs. Jones more excited, 
“The police chief was just here,’ she reported, 
“He said nothing was the matter, Now :see 
what's happened!" 

“Oh, him!" said Graham seornfully. “Don't 
believe that ignorant fourflusher. He doesn't 
know a fire from a Shriners’ parade. TH open 
this furnace tlue, and you'll be breathin’ fresh 
air in no time.” 

The distraught lacly expressed ber thanks, 
ard fire-anc-pollce chief Graham walked down 
the path, sill anonyetous—he was sure—to 
Mrs. Jones. 


Headlight Daazles Mouse 


The caboose of a fast ireight carried me 
westward to Terrace Hay, “Extra 4017 West,” 
with two THesels up front. hauled 70 care 
loated with 681 tons of autos, car wheels, 
farm machinery, 

“You should be up ahead with the engi- 
neer,’’ said conductor George Gordon, “Every 
train scatters mouse and bear, By the time 
the caboose passes, they're gone in the bush. 

“Locomotives kill "em by the dozen, mostly 
at night. Moose seem dazed by the headlight. 
They ll stand there, stubborn, and try to face 
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down tons af steel movin! 50 miles an hour.” 
“Why do they come ovt on the tracks?” 
“Some say the Diesel engine hori sounds 
Uke a moose call and draws ‘em onto the 
track. A lot come gut of the bush just to 
lick up the salt that drips on the ties from 
refrigeriitor (urs, 


Knocked Qut by a “Buck Amuck" 


Later I heard of a tailway Jinemin who 
was knocked oot and off his moving gas 
speeder near Sioux Lookout by a frightened 
deer. Coniing to, he stumbled to a way sta- 
tion and got first aid for the sharp attack 
of “buck amuck.” His unmanned speeder, 
jummed in a switch, was blasted loose by 
An express. 

Terrace Way, still shiny new in bright paint, 
had the syme genesis as Marathon: spruce. 
clad hinterland, rail ond water transportation, 
United States demand for paper products 
The Longhuc Pulp and Paper Company, a 
subsidiary of Kimberly-Clark of Neenah, Wis- 
consin, operates Terrace Bay’s big sulphate 
mill whose output of bleached pulp goes to 
the United States for fabrication into paper 
and tissue products, i 

In youthful Terrace Bay pearly half the 
children aré below school age. Of the 350 
schoolgoers, only 50 were old enough for high 
school this fall, 

Nipigon River once foumed and swirled 
from Lake Nipigon to Lake Superior. [ts 
waters. a mecca to fishermen, gave up the 
world’s record brook trout, a 14%>-pound fish 
caught in 116, 

Today three power dams have gentled the 
Nipigon until it has little white water left, 
Pulpwood, rum downstream by the thousands 
of cords, als discourages anglers 

Though the days of its superlative sport 
are past, the Nipigen still gives up fine fish. 
At Pine Portage powerhouse a fisherman un- 
tolled wet newspaper to show us thee brilliant- 
hued speckled trout fresh from the river. 

“The two big anes] weigh between five 
and six pounds,” he said. ©The smallest 
won't go mich over three.” 

At Lake Nipigon's outlet L watched the tug 
Nipixen of the Abitibi Power & Paper Cam- 
pany spill inte the river a boot of 7,000 
cords of spruce pulp logs werth $150,000, 

‘The pulpwood sticks floated free ina “Lag” 
wf boom lows chained end te end. Skillfully 
the Nipigon’s skipper nudged the raft of woed 
toward the river channel, From a steel-hulled 

(Test catttimued on page 440) 
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work boat, men swung open the downstream 
Side of the boom like a gate, Against the 
upstream side the Vifigon pushed with all its 
power, “punching the bog." 

A logger, dancing on o boom timber, called 
out, “Shove her, bey! Shove her till she says 
“Goodbye!” 

Vielding to wind and current, the mass of 
fulpwood slowly moved away on a new lap 
of Its journey to the mill. 

Om the northwest shore of Lake Superior 
T came to Port Arthur and Fort William, cities 
Ontarians lump together as the “Lakehend." 
They grew up at a historic beachhead, where 
oarly fur traders shouldered canoes and packs 
and struck out overland, then on by lakes and 
streams to the Lake of the Woods, Winnipeg, 
and the wild northwest. 

‘Transfer of goods between Great Lakes and 
the Canadian West still is the Lakehead's 
primary reason for being. 

Between them, Port Arthur and Fort Wil 
liam tun an ore-loading dock, four newsprint 
mills, and 25 fluted, cubistic grain elevators. 


Grain Elevator o Dusty Giant 


Wearing a white smock to keep aff grain 
dust, | went through Saskatchewan Pool 7 
elevator, which projects 1,300 feet into the 
Jake to allow ships to lout direct. Tf cut in 
half horizontally, the beehive interior would 
reveal $10 “cells,” or bins. 

T watched automatic dumpers tilt loaded 
min cars to empty them a3 a man might tip 
a box of sugar, Before shipping, Pool 7's 
nine million bushels of wheat, oats, eve, and 
barley would be sorted into 150 grades, 

At Steep Rock [ron Mines, 115 miles west 
of the Lakehead, 1 stood on the brink of a 
rusty excavation 330 feet deep and 200 yards 
wide. We watched power shovels far below 
dumping 7-ton bites of iron ore into burly 
Diesel trucks, A company engineer pointed 
out wave-worn shores hundreds of feet above 
the present workings (page B51), 

“Ore we're scooping up now once lay under 
150 feet of water, 80 feet of blue clay, and 
100 feet of iron ore already removed,” he 
said. “Ancient glaciers had dropped chunks 


< A Staivease of Locks Lifts 
Boats in Rideau Cunal 

This waterway commects the Ottawa River at 
Ottawa with Lake Gntario at Kingston. Tt wus built 
Jokn By as an emergency route fn 1M77~ 

is feared. Anweicans might blockade 

commerce, Enidand shipped teas uf 

is fo merck the eatul’s payrolls. 

Devoid of military: or commercial use, the Rides 
today fluais pleasgre boats and canoeisis, Flaz- 
hedecked Maded J! honored Elizabeth 11 during 
Ottawa's celebration her Coronation last Jume_ 
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of ore in the bush round about, They were 
clues to iron under Steep Rock Lake. 

“Before. mining could begin, our engineers 
had to blast out a bypass to divert the river 
feeding the lake, pump It out, and dredge 
away the thick layer of clay, rubble, and mud 
overlying the ore.” 

All these steps, exch Gurgantuan, in time 
were taken, From the exposed lake bottom 
were retrieved an old double-bitted ax and 
niuskel, a silver watch, and a chest empty 
save for a Union Jack and a rubber ball. 

The erstwhile lake bed has revealed a far 
more valunble treasure. hich-zrade iron ore 
deposits totaling perhaps a billion tons. Open- 
pit mining has already yielded more than nine 
million tons. Underground mining, recently 
hein, will supplement open-pit operations. 

South of Steep Rock lies Quetice Provincial 
Park, an unspoiled recreation area of pine- 
clad camping sites anrl fish-fifled lakes. All 
of fnr-west Ontario is a sportsman's paradise. 

Ontario, in fact, suffers from a surfeit of 
wilderness play space. Recently, the provin- 
cial government had to declare northernmost 
Teaches amounting to a fifth of its territory 
a “hinterland area,” Entry to them by any- 
one not @ resident is prohibited. Reason for 
the restriction is to avoid the expense, effort, 
and occasional bad feeling resulting from 
searches (sometimes in vain) for lost sparts- 
men and inexperienced adventurers. 


Ontario in Cross Seetion 


An air and tein trip from Toronto 300 
miles cue north to James Bay taught me 
more Ontario geography * 

Near Lake Simcoe my 7 
behind. Below lay the dividing line between 
softer, more recent geolovic strata and the 
hard edge of the Canadian (ar Pre-Cambrian)} 
Shield, with its ancient, Minty rocks, nubbly 
landsexpe, und countless lakes. To the north, 
in the Shiekl, farming is generally unreward- 
ing, but forests millions of acres in extent 
grow spruce, pine, birch, and poplar. 

Cars moving northward along Highway 11, 
escape route irom cities’ heat, were headed 
for lake shores dotted with cottages and inns. 

Far west 1 could see Georgian Bay, but 
hot the bass and muskies that frequent its 
ledgy shallows. Abead lay that principality 
of play, the Muskoka kes and Lake of 
Bays, and presently we skirted the edge of 
lake-splashed Algonquin Provincial Park 
Everywhere the sun beat down on 4 holiday 
land of perennial enchantment, as popular 
with U.S, visitors as with Canadians. 

After a brief halt at North Bay, scene last 

See “Map of Canada, Alaska, and Greenland,” a 


supplpmunt to the Narzuxs: Geoouariac MaAcazive 
foc June, 1947. 
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spring of a uranium furry when townsmen 
vainly swept thelr yards with Geiger counters, 
the plane crossed the campers’ paradise of 
Lake Timigami. Soon northery Ontario's 
chief mining région came inte view, There 
lay the silver town of Cobalt, and then we 
flew between Canada's richest gold-prodoc- 
ing areas, Kirkland Lake-Larder Lake and the 
inineralized rock reef known as the Porcupine. 

‘Timmins in the Poreupine district, “the big- 
gest town in Canada,” never has been incor- 
porated as a city. despite ita 27,700 population 
Here, under moss of @ portage route, so pees 
the story, Benny Hollinger and Alec Gillies in 
1909 found lump gold that Bore the imprint 
of the boot calks of generutions of trappers 
and fur traders. Today, Hollinger Consoli- 
dated Gold Mines, at the site of the discovery, 
is Canada’s second most productive, sur- 
passed only by Rerr-Addison Gold Mines in 
the Kirkland Lake district. 

Between touch-down at Poreuis Junction 
and fight’s end at Kapuskasing the spruce 
forest reached unbroken to the flat horizon. 

At Kapuskasing, an orderly paper mill 
town, new home developments intrude on the 
surnounding sea of forest, like coral colonies 
building out a reef (pages $44 and 852). 


Nursery Grows 20,000,000 Trees 


1 watched Spruce Falls Power & Paper 
Company pulp cutters nibbling away at tim- 
ber limits that cover an area bigger than Con- 
necticut (page 847), The company hopes 
tree growth on this vast reserve will keep 
ahead of cutting, fire, and insect damage. 

To hedge their bet, however, they already 
have set out several million 4-yrar-old spruce 
aised from sted at their awn Spruce Falls 
Forest Nursery, where T saw 20,000,000 trees 
growing, many Jess than an inch tall. 

At Camp 68 we lunched with woods workers 
om tomato juine, soup, three kinds of meat 
(including steak), potutoes, carrots, pies, jelly 
roll, canned plums, coffee. 

Wonds life, while no bed of roves, differs 
mightily from its rugged prototype of not- 
so-long-ago, Base pay, for one thing, has 
gone up 60 percent since 1945, 

“Camp 68 is typical of living contlitions 
now,” Fred Flatt, woodlands manager for 
ihe company, tell me, “You saw the patel 
buildings, modern phimbing; and bunkbouses 
free of crowding, Why, we even issue flannel 
ette sheets and pilloweases! 

“Some change from the old days," Flatt 
went on, “when the men slept crossways on 
long double-decker shelves. climbing in over 
the footboards. ‘Muzzle-loading bunks,’ we 
called “em, ‘ehete 4 spruce rail, the ‘snortin’ 
pole,” separated each man from his. neighbor 
Bedding was hay or spruce boughs, food 
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mastly sewhbelly, beans, ane dried fruit. 
Nowadays—well, you ate thelr grub,” 

At Cochrane I bounded the Ontatio North- 
land) Railway's twicesa-week train, the “Polar 
Hear.’ Its passenger and freight cars run 
op Ontarté’s northernmost tracks to Maosonee 
near the foot of Jumes Bay. 

The 186-mile right-of-wiry is a trough be- 
tween green walls of forest. Tt follows 
Abitibi and Moose Rivers past sawmills, 
pulp-cutting camps, clusters of Indian tents 
Passengers were mostly vacationists, woods 
workers, and Indians, 

End of steel was close to the wide Moose 
River mouth, where the tidal fall uncovers 
sand flats that force even 1 ranoe to zigzag, 
Two days before our visit, we heard, Moosonee 
wis Ontario's hottest spot—92". Yet a 
trader's wife told me ice floes still jammed 
the east coast of Hudson Bay. 

By beat we crossed to the iceland where 
stand the white, recl-ronfed buildings of the 
Hudson's Buy Company's second qlidest past, 
Moose Factory, founded in 1672. 

Ii was Sunday, und I attended worship: 
with Moose Pactory whites and Indians in 
historic St. Thomas's Church, The Suffragan 
Mishop of Moosonee, the Right Reverend 
Neville Clarke, led this English service, His 
Cree langunge service would follow in the. 
afternoon, Indinn beadwork decorated moose- 
hide ultar- and pulpit-cloths. 


Kingston Epitomizes English Ontario 


Back in the south, T turned into the last 
lez of my journey, through eastern Ontario 
to Peterborough, Kingston, and Ottawa, 

Peterborough has given to canoes and bouts 
built there a name as iamiliae to Canadians 
as is Old Town to Americans. The pleasant 
city stands on the Trent Canal where it over- 
comes Otonabee River mpids by a serics of 
locks that include a 63-foot hydraulic lift, the 
world’s highest with a lock chamber that rises 
and drops. Peterborough welcomes vacation- 
ists and fishermen to the rartha Lakes. 

Venerable Kingston, capita! of United Can- 
ada from 1841 to 1844, stands where Lake 
Ontario spills its waters into the St. Lawrence 
River and the maze of channels that create 
the Thousand Islands. 

Kingston suggested to me an Enylish shire 
town. Public buildings have soll) dignity; 
small shops Iriendly unpretentiousness; lnaly 
streets und parks a restful sense of the worth 
of time itself. Yet it's a busy city, with bant 
and locomotive works, a nylon mill, and the 
fabricating and forge plant of the Aluminum 
Company of Canada, Ltd. Here, too, is 
Queen's University, its ivied halls and shacly 
walks reminiscent of oll New England schools, 

Kingston and military tradition are Insepa- 
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‘Canada’s Boundless Forests Yield fiths of the Newsprint Used by U, S. Papers 
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Discover a Family Group of 7,000-year-old Portraits 
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With Ulusteations from Photographs by Nancy Lard 


ARLY this year, as members of our joint 
SBritish expedition dag for the sec- 
and season into the ruins of Neolithic 
Jericho, a human skull tay partly exposed 
in the side of one of our trenches. But one 
never goes burrowing about an ancient site 
just to remove things, Maintaining « straight, 
vertical edge on an excavation, so that layers 
marking successive settlements may be te- 
corded accurately, is a cardinal rule of modern 
archeology, Sq there we left it. 

Remains of Neolithic men are too impor- 
tant to be-ignored, however, Neolithic means 
“new stone age,” when man stood at the very 
threshold of his Iomg march toward civiliza- 
tion: One of the objectives of our expedition 
was to learn more about these users of stone 
implements who inhabited Palestine 70 cen- 
turies ago, Wher drawings were completed in 
that aret of the dig, where we had sliced 
through the ruins of one house built open 
the tumbled remnants of another, we sent word 
to bring out the skull but to make as small 
at bole as possible in the side of the trench. 

Peter Parr, in charge of digging in that area, 
appeared that evening with an astonishing ob- 
ject. [i was a Neolithic skull all right, but the 
Whole of the lower part was covered with 
plaster molded into human features, Eyes 
were inset with sections of shell, Central 
slits represented pupils Cheeks were rounded 
and chubby, ears delicately molded, mouth 
prim, Only the nose was broken away. 


Plastered Skulls a Surprise Link 


Here was a missing link 50 unexpected that 
it had never been missed! No archeologist 
had even guessed at the existence of such a 
work af art, foreshadowing the great traditions 
of Mesopotamia, Egypt, and ancient Greece. 
We realized with a thrill of discovery that we 
qwere looking at the portrait of a. man who lived 
and died more than 7,000 years ago. 

One of these sonlptured skulls woule! have 
been culmination enough for our two ims” 
work, but more surprises were in store. ible 
in the cavity from which Parr had removed 
Ube first skull lay two others. When these 
were removed, three more appeared (page 
857), Behind them lay still another. We 
ended, a week after our efforts should have 
bowed to the advancing heat af a Jericho 
suminer, with o family group of seven of these 


amazing portrait heads and an enormous ‘hole 
in the side of our trench, 

Jericho, whose ancient artists produced our 
seven. portraits, owes its existence to that vi- 
tally iraportant feature of the Jordan Valley— 
on unfailing sapply of water. Elisha’s Foun- 
tain (\Aines Sultan) is honored by tradition 
us the very one into which the prophet cast his 
handful of salt, miraculously “healing” its 
waters (II Kings 2: 19-22). It flows to this 
day only a few yards from Old Testament 
Jeticho’s ruins (page 855). This gushing 
sweet water in the midst of the arid plain of 
the Jordan Valley has for untold centuries at- 
tracted wanderers. to its, side. 


A Cradle of Human Culture 


‘We had come to Elisha's Fountain and 
Jericho to learn what we could of man’s 
cultural begitnines: 

‘To Christians the worl! over, Jericho is 
familiar for the dramatié Old Testament de- 
scription of its capture by the Israelites under 
Joshua. Its very name conjures up the familiar 
Biblical story: “So the people shouted when 
the priests blew with the trumpets: and it 
came to pass... that the wall fell down flat 
... And they utterly destroyed all that was 
in the city... with the edge of the sword” 
(Joshua 6: 20-21). 

Out expedition hoped to illustrate the 
Bible's account with confirmation of the town's 
destruction by the Taraelites, Literary ovi- 
denee points to a date somewhere between 
1400 and 1250 B, C. for the collapse of the 
wall before the Israelite assault. 

Moreover, Jericho's ruins have thrown im- 
portant light an man’s first hesitant steps 
toward community effort, There was every 
possibility that Jericho might take honors 
as the oldest known town in the world. 

Palestine, in which Jericho lies, is a lund 
of contrasts, On one hanrl, Jerusalem and its 
ancient sister city of Samaria (Sebastye) perch 
hivh on rocky hills, In the Near East’s brief 


= The 1982 and 1955 Jericho excavations were spon- 
sored jointly by the British School of Archscalogy and 
the American School of Orietjtal Rescureh, both with 
headquarter: in Jerusalem Dr, Kenyon, the expeeii- 
iirector, ie Lecturer in Palestinian logy 
at tht University of London Institute of Archaeology. 
Dr. Tushingham, assistant director for both seasons, 
is ah asjocinte professor at (ucen’s University, Rings 
tan, Ontario, 
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War I, and Prof. John Garstang ed British 
expeditions 


between 1930 and 1936. These 
revealed much of the site's history and first 
told something of its incredible antiquity. 


Seventy Centuries of History 


Jericho's first families probably occupied 
the gentle slope above Elisha's Fountain even 
before $000 B.C. By 1000 B,C, the walls 
stood at a height of 70 feet above the spring, 
crowning an impressive mound. For 4,000 
years Jericho was a great fortified town, ris- 
jng slowly from the plain as it rebuilt itself 
time after time on the remnants af its own 
past, When buildings and walls fell or were 
destraved, the ruins were leveled and new 
structures built on them. 

Into the rublsish that grew beneath the city 
went telltale evidence for today’s archeolo- 
gists: broken pots, rude implements, and bits 
caf Jost or discarded ornament. 

Digging up the past is a round-the-clock, 
job, Archeologizts usually set up beadquar- 
ters as bear ta their dig 4s possible. We live 
in wo old millhouse beside Elisha’s Fountain, 
a few yards from the eastern slope of the 
mound. Streams How on wither side of ws; 
1o them comes a constant procession of women 
from the near-by refugee camp, 

Here, at 7 4. m., 50 laborers assemble daily 
to eallect tools and climb up the fel! (an Arab 
word for a mound marking an ancient site) 
which towers above our healquarters. 

On the tell the Isborers sptit into groups. 


Earth's Lowest Town 
‘Was a Crossroads 
in Bible Times 


Jevicho, where ancient trade 
routes met, was the gabeway 
to the Promised Tarod, Tes de- 
stration by Joshua's Israelites: 
opened the way to the heurt 
of Prulestine 

Aw mpertant center fn New 
‘Testament. times, Jericho was 
the scene of minyy inchfents in: 
the life of Christ Tradition 
identifies Jebel Quruntul as 
the phice of His tempiation 
in the Wilderness. The winter 
palace of Horod ytood near by. 

A venerable Roman mad 
over Which courigrous vislton 
may still drive up to Jertha- 
Jom ls perhaps the one vravelud 
by Jesus The traditional 
place of His baptism is a spot 
on the Kiver Jordan, a few 
mailed AWAY, 

Situated $40 feet hilow 
Mediterranean level, modern 
Jericho te the world’s hvwest- 
Tying town. 


Teewn lip Peas J, Kelle 


Each has a man to break the soil, using a pick 
if the deposit ts deep or a trowel i more 
delicate work ig required, Another fills has- 
kets. Laughing Arab boys, carrying baskets 
of earth to the refuse dump, climb stairs left 
in the sides of the trench (page 834). An 
expedition staff member in charge of each 
small group records everything found as the 
layers of suil are sliced away. 

Palestinian expeditions are a far ery from 
the romantic, treasure-hunting concept of 
archeology, As often as not, a diz looks mare 
like the start of a major construction project 
than a search for earth's buried secrets. 

Our first task wits to estublish the dates of 
old Jericho's many defenses. Their main out- 
lines had been reyealed by previous excav- 
tions. Now, to learn the wien of these swc- 
cessive walls, a deep trench was dog from top 
to hottem thretigh one side of the mound. 
Walls and city Jevels stood revealed on its 
vertical face in varying colors and textures, 
By curefulty tracing the different layers in the 
soll, it was possible to determine which city 
was responsible for each wall. 

One of the greatest advances of Near Enst 
archeology is the ever developing “pottery 
chronology,” Like everything else in mun’s: 
culture, pottery has undergone a slow, steady 
evolution since its invention some 63 or 70 
centuries ago, A triined archeologist can de- 
termine, with considerable accuracy, the date 
of a Jewel by examining the broken bits he 

(Text contemed on page £85) 
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finds in it, At Jericho each laver is stripped 
off separately; the pottery is set aside as an 
aid in dating the layer from which it comes: 
The results tell a fusciniting story a5 our 
trowels and spades bring Bronze Age Jericho 
to light (pages 859, S64, 867). 

Six months of hard work have gone so far 
into our investigation of the Bronze Age 
defenses.of Jericho, As we removed one wall 
aftee another and realized that we were ex- 
amining only a small-segment of the circuit 
enclosing Jeticha's nine acres, we came-to 
realize the scope of effort expended by thise 
ancient Palestinians in keeping their defenses 
in repair, 

Repentediy we saw places where a-wall had 
been built 3,000 years ago, only to fall, be 
patehed, then rebuilt, then strengthenad in 
front and behind, anc finally, when repairs 
proved fruitless, he replaced by another 
broader wall on top of its rulms. Not only in 
our day has security lain in preparedness! 

The Early Bronze Age in Palestine Tasted 
from abott 3100 to 2100 BLC, This wus the 
dawn of the “historical” period in Bible lands, 
During all this tine Jericho wag thickly pop- 
ulated and strongly defended, The ancient 
city lay at the gateway to Palestine from the 
east. Every invader crossing the Jordah came 
face to face with it, as did the Israelites. 


Jericho's Walls Tumbled Many Times 


During the thousand years of the Early 
Bronze Age the city suffered many vicissitudes, 
Jericho's walls were repaired or completely 
rebuilt. na fewer than 16 times! ‘The earliest 
wall was undoubtedly destroyed by an eairth- 
quake; we found it 2 Hat, fallen forward 
on its face. Later eit probably suffered 
the same jate, Others may have been 
destroyed by enemies, as the latest of the 17 


of this last wall marks a 
ereat catastrophe for Bronze Age Jericho, as 
indee! i nist have for the whole of Palestine. 
Its predecessor hud collapste, possibt ‘becnuse 
of an earthquake. While it was still in ruins 
there was clearly an urgent threat, for the last 
wall was hurriedly built of rough aml broken 
materials. Before it was finished, disaster 
overtuck Jericho. 

The wall as we found it.wis destroyed = 
completely that the very stones of its founda- 
tions were split and blackened by 
work war burt bright red, and ssh 
conflagration, in striking shades of red, white, 
and pastel blue, were piled ugainst che remains, 

Without doubt this destruction marks the 
invasion of Palestine by a wave of somads 
from the desert, which brought the great Early 
Bronze Age civilization toan end, “The invad- 
ers, probably the Amorites, brought with them 


Up Its Secrets S65 
to Jericho an entirely different way of life. 
They cored nothing for the city atehitecture 
which bad grown up in the thousand years of 
the Early Bronze Age: their houses were sim- 
ple and flimsy. Their pottery was unlike that 
of the older inhabitants: their burial customs 
were austere. For 200 years progress in Pal- 
eatine was hulted. 

During the next periud, too—the Middle 
Bronve Age—Jericho's defenses tell us much 
about the people who built the old city, ys 
was the time of Abraham and of Jos 
our calendir, from abut 1900 to 2550 B. C. 


Chariot Warfare Changed Defenses 


About 1740 BUC, Asiatic invaders imposed 
their rule on Egypt and its territories, in- 
cluding Palestine. These Hyksos warriors are 
credited with having introduced chariot war- 


are. 

Jericho's Middle Bronze defenses are dis- 
tinguished by the introduction af a gompletely 
new system, in which the city wall was pro- 
fected by a sloping ramp. Tt seems logical to 
associate each new system of defense with 
some new method of attack. This steep 
ramp would have been an excellent defense 
against chariot warfare by preventing the char- 
jots from galloping up to the base of the wall 
before the defenders could mass, 

‘The “newest” Middle Bronze Age city 
uncovered by our picks dates from about 1600 
B,C. Adter this there is a tantalizing gap in 
our evidence, ‘The invasion of the Israelites 
under Joshua must have taken place some- 
where between about 1400 and 1250 B.C. 
Scholars cannot agree on the exact date; evi- 
dence from Jericho might solve the problem, 

Wherever we dug, Late Bronze Age levels 
had disuppeared. This is due partly to aban- 
donment of the town for lang periods, when 
the topmost levels tended to wash away: dur- 
ing successive rainy sewcons. We know from 
the Bible that Jericho lay unogcupied fur sev- 
eral hundred years aiter Joshua's conquest, 
Partly, tou, soil had been stripped from. the 
mound for brickmaking and gardens until all 
the later areas were removed. Perhaps before 
the end of the dig we shall discover an answer 
to our quéstions about Jericho's mast famous 
destruction, 


Cemetery Is Fruitful Hunting Ground 


Strangely enough, with the exception of our 
seven skulls few sensational finds have come 
to light in the Jericho mound jtself, These 
ancient Palestinians left litle behind them but 
shattered walls, discarded touls and utensils, 
and the masses of broken pottery hy which we 
can estimate the age of their settlements, 

Fortunately for archeology, however, primi- 
‘tive man venerated his dead. Ancient ceme- 
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in herds, could they settle in one spot and 
be assured of a food supply. From this time 
we (an expect to find permanent dwellings 
and the developmient of arts and crafts, a most 
important ane being the making of pottery, 
Archeologists have trace these developments 
back to two great river valley areas of the 
Near East—the Jordan, and the Tigris- 
Euphrates in Mesopotamia. 

Our discoveries indicate that Jericho is the 
oldest town yet discovered in this key urea 
of mia’s early development. 


Neolithic Jericho Had No Pottery 


The earliest level we have uncovered takes 
us back before the Introduction of pottery, 
when food and water containers were labo- 
riowly worked out of stone ar made of wood 
or skins. Yet already Jericho's buildings were 
elaborately constructed of hand-molded sun- 
dried bricks, Solid walls were covered with 
fine pluster. 

Such buildings had been discovered by Pro- 
fessor Garstang near the spring, the obvious 
reason for these early agriculturalists to settle 
here, Our first bit surprise was to discover 
houses of the sume type half the length of 
the tell away, and on the side away from 
the spring. ‘This meant that early Jericho was 
no mere village, 

Another surprise was the discovery that 
Neolithic Jericho had been a walled town, 
Deep bentath the earliest of the Bronze Age 
walls we reached the top of a massive stone 
wall, Tts base was only a couple of feet above 
bedrock. This belongs without doubt to the 
earliest Nevlithic stage, before the introduc- 
tion of pottery. 

Even though lacking pottery, the inhabit- 
ants of Jericho were then a community, ca- 
peble of organizing themselves for the great 
labor involved in erecting 1 wall, ‘The stones 
—one of them nearly five (det across—had to 
be brought from adjacent mountains, 

How early this was in years 3s guesswork; 
an estimate might be about 5000 B.C, What- 
ever the exact age, Jericho has @ sound claim 
io the tithe of carliest known town in the 
world. 


Stone Knives Still Sharp 


In the debris of the houses we found many 
of the simple utensils and implements af Neo- 
Uthic men and wornen ane evirences of the 
food they ale. Tools were of ilint or oceasion- 
ally of benutifu translucent obsidian, Knives, 
sickle blades, awls, and chisels are today sharp 
enough to cut 

Utensils are of stone; no doubt there were 
others of wood and skin, We found stone 
querns, With which grain was ground, mortars 
and pestles for pounding grain and vegetables, 
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and stone bowls of every size from small 
and finely worked cups to large basins of 
hurd granite, These must have requited 
infinite Inher to hollew out with the tools 
available, 

Fool was stored in pits sunt in the ground 
and carefully lined with plaster. Animal 
bones we are carefully preserving, so that ex- 
perts can identify the breeds and tell us how 
fur domesticated herds had been developed 
from the wild types from which they had 
originated not so very long before. 

We can even glimpse the thoughts of these 
men who were taking thelr first steps towards 
civilization, One of the alterations to an 
elaborately constructed howise converted a pas- 
sigewuy into asmall roum, At one end is a 
small niche recessed in the wall, with a rough 
stone forming a pedestal at its base. Not far 
nway, in the debris of the building, we found 
an elaborately worked block of volcanic rock, 
clearly imported from adistance, This exactly 
fitted into the niche, 

Here we surely have one of the earliest 
known cult objects, perhaps worshiped as. i 
symbol of the spirit of fertility of the earth. 
Small clay and mud figurines of domestic 
animals which we found may haye been deci- 
tated to the same religious purpose, 


Skull Pound Beneath Floor 


Even mote striking fs the skull of an elderly 
Tan carefully set upright beneath the floor of 
room in the angle of the two walls. Either 
he was.an enemy whom it was desired to keep 
under control or a venerated member of the 
community whose wisdom it was hoped to 
perpotuate in the house, 

Eventually, by comparing these 7,000-year- 
old relics of Jericho's past with the utensils and 
ctistoms af primitive peoples of our own time, 
we may be able to reconstruct a fairly com- 
plete picture of life im Nealithi¢ Jericho, 

As for the seven soulprured hears, ft is still 
too carly to grasp the full significance of these 
umizing objects. One cannot help but feel 
that they are portraits, which bring the men 
of the earliest Neolithic period astonishingly 
to life. But why were they made? Probably 
they are sutvivals of some form of ancestor 
worship, in which their descendants attempted 
to preserve the personality of tribal or family 
elders. 

Every day new details appear. As a third 
season starts, we face still another problem: 
Have we come to the bottom of all the Jeri- 
chos? Are there still ohler settlements beneath 
the one where we found our seven portraits? 
In due course we hope to find traces of the 
very first men who settled beside Jericho's 
spring. Then we shall he very close indeed 
to the beginnings of civilization, 
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for holding my hand 
tight the day we 
were married «++ 


For Christmas ...it means so 
much more to give...o x 
2 to dive...or get...a 


the sensational new 7-band portable radio 
—powered to pick up the world! 


Tunes Europe are 


‘ST RATO-WORLD RADIO 


“v7 My peri 
io satin<chromet 
RCA Victor 


Get KA Bansrics. 


neaVictor, 2 


le Tt Wentifes you 


NOW EVERYONE CAN AFFORD THAT 


the fun, the laughter, the 
ing...the wonderful sense 
ell-being thar marks every 
Florida moment...is ao longer a 
gilt-cdyed luxury. It's for pow... 
or forever? 


fxr woes 


er and better 
e...and at 


more reascinul ee than ever 


FOR A WEEK...OR A LIFETIME. Last 
year some 4 million people sampled 
Florida's 
of vacatic 
hundreds 


STATE OF FLORIDA. 


ay 1302-0 COMMISSION BUILDING, TALLAHASSEE 


Land of 


SOUTHERN 


RAILWAY SYSTEM 


| INGT: 
The Southern Serves the South 


E 


for Industry! 


WHATS MAKING THE SOUTHLAND of today stand out 
so prominently in the industrial pieture? 


It’s a third dimension in industrial development, Call 
ity’ or whatever you will—its working 
here on every 
Industries expanding. 


it ey 


are no illusion, The ev 


hand, New fu 


uy 
Why? Because the South on the manufactur 

awed with climate, manp 
that make for sound and profitable 
nwih, And consumer-wise, it is favored 
d expanding markets made up of people 
exire and the money to buy. 


is. uniquely 
natural resou 
industria! 
with 
with the 


“Look Ahoud—Look Sourk!” 


Reg 6, wight 
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PENS... 


with a choice of points for every writer 


Ke goff for Com, 
ne oY 


ESTERBROOK POCKET 
SET— Pen ane 
Pust-Pemeil, (Punt the, tw 
fo teed the lead) Pencil 
hols 42" stiches ot loud 
Writes for months without 
reluading. Choice of reay 


to 


Esterbrook—the comfortable ? 


writing pen with the world’s largest 


viitiety of point styles is truly the 


thoughtful geft. With it the user can Pe iy .  — 
match his writing style, his writing job, 4 HVCLUDES WORE Trae 


28 DiffeneNT sreies 


exactly. Remember, too, an Esterbrook 
Fountain Pen can be kept ever new. 
Should the pont ever get damaged 

you simply unscrew the old peint and 


serew ina new one. Pen counters 


Esterbrook 


FOUNTAIN FEW 


everywhere sell Esterbrook 


Pens and Renew-Points. 


Tn Omg MOET MeKOWaL FOUNTAIN apm 


The Bolex Seeren Syseom includes tat. 
ing and projecting Lenses, screen, and 
neo pairs of Polaroid glasse 


Complete with Bolex H-I6 Deluce 


camera. §715.50° 

Stereo Closeup device permits true 

stervo. clone-tipd $67.50" 
er 


or Movies for Christmas? Bolex offers both 


No maticr who it fs you're: camera 


pring for, of , every one. They've mu 
Bolex is the surest mera you can give. Bolex the camera most wanted by serious movie- 
Is it someone wha ing 3-D today? Bolex makers, They've hetped Balex win 1955's top film- 

ings it to them with Hollywood quality. ing awards around the world. They'll rate you as 
No, | Santu with 


ong who's hoping foracamera! 


Is it someone who wants the ultimate D now, 
with easy conversion to 3-D later on? Again, give Bolex owners . « ~ receive regular free 
Bolex mailings af Bolex Reporter by register: 


serial numbers, Offer applies only to resi- 


of USA. Overseas subscriptions, 


Give Bolex and you give suck appreciated features 
i e-tevel focusi 
hand winding 


2 


Piltarst Prediasty, 


19 inch dee, 
Ml Gutaide f 


Paillard, 


ted forward and re 


Enjoy the finest in 16mm Movie 


Rolex H-16 DeLuxe camera. Or 
fameter finder wives automatic 
field of view for all lenses fram 
J6mm to 6” telenhnto. Eye level 
locus, antomutic threading, foot 
ter, audible indiratar, 
nt turret, With Switar 
Biman Flt Kern lens $496. 


“includes PE T 


Can your climétle pass this- 


egon Suasnine Quiz? 


WANT TO ESCAPE COLD, WET WEATHER? [) , 
‘OU CANIN DRY, BALMY Tucson! = 
family will thrive here. Come, enroll 


‘YOU CAN IN WARM, SUNNY TUCSON! be 


| (COULD You EAT OUTDOORS TODAY? 
and warn in 


we, You 
in_open. pat 
t tan. Tieton hast 
Plan to 


LONGING FOR A FRIENDLY CAMPFIRE? 
YOU CAM HAVE IT NIGHTLY IN TUCSON | E> 
. ak 


DO BUCKING BRONCOS THRILL YOU? 
YOU CAN ATTEND TUCSON'S BIG RODEO! 
© w 


CAN TOU LIVE OUTDOORS ALL WINTER? 4 
YOU CAN IN TUCSON'S SUNSHINE CLIMATE! 


i 1 


SEND FOR Fae# COLOM-#HOTO BOOKLET! 
THUSON SUNSHONR Clima Coin 


YOUR PLACE IN in. Tuison, AH 


THE SUN 1S aye 


IN FRIEMOLY ARIZONA 


‘The LEICA is the world's most famous camera. It has 
peered into an icy crevassa, blinked |n sn equate 
studied strange rocks in underground caverns. Beloved 
by great professional photographers, the Leica adds assur 
ance to the work of the amateur phatographer as wall 


The reproductions on this page ave from LEICA contact 
prints. Enlarged to the size of the page Itsall, they 
retain their clarily and detail Color transparencies are 
bright and vivid Your Leica can handle extreme close 
ups, fast action, portraits, news, telephoto photography. 


There are three LEICA moduls, the Hf, the IH, the IIH, 
priced from $143. The Leica winds, focuses, shoots like 
any 35mm camera. It ts quickly accessible, has a built: 
th rangefinder. It is the original 35mm camera, More 
than (wo hundred accessories will fit it for any task 


See the LEICA camera, Visit your Leica dealer, E. Laity, 
Ine, 408 Fourth Ave, New York 16, LY, Distributor of 
worldfamous products of Ernst Leitz, Wetziar, Germany. 
Leica cameras, accessories. Leitz binpoulars, microscopes. 


Sleeping your best— 
or losing your rest? 


NO WONDER 
SHE FEELS $0 OLD, 
HEH, HEH, HEH! 
SHE DOESNT KNOW 
iM SPOILING HER SLEEP 
~AND HER LOOKS! 


SWITCH TO POSTUM 
Sleep better—feel better! 


Right sow isthe time ta say No! to “Mr. 
Coffee Nerves." Yer, if the caffein in cof 
fee oF tha hax you lasing aleep—and show- 
ing it—switch to caffein-free PosrumM— 
and snece! You see, while many people 
aren't bothered by caffein, others—perhaps 
you—lose omt on esp and get jongled 
nerves, indigestion. So switch to good- 
tasting IMerant rowrun. See if you don't 
sleep better—look and feel like a million! 
And posrum coats only about '4 as much 
affee, cup for cup, INSTANT POST — 
made instantly, in your cup, 
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See Britain first 
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“Guest Ticket" 
for UNLIMITED Rail Trove! 
Only $24.00 Third Claw 
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“IRELAND AT HOME" 
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HERE IS SUNNY WINTER MAGIC! 


ACALIFORNIA 


SEND FOR FREE FOLDER 


i San Diego <2? Visitors Bureau 


499 W. Broudwoy, San Diega 1, Colifernia, Ream 27°C 
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You don't need to be a camera fon to 
enjoy the refreshing variety of scenery 
at ony time in Mississippi. Picture your- 
salf of historic Vicksburg overlooking Ol 
Man River... of? Natchez with its lovely 
ante-bellum homes . . . fishing in a cy- 
press-studded Delta lake, or sunning on 
a Gulf Coast beach. You can picture 
this and more, but you can't visualize the 
warm welcome you'll receive in this tradi- 
tionally hospitable state. Write for com- 
plete information. 


The City with a 
Million Ambassadors 


For everyone who owns a suitcase! 


THE IDEAL GIFT—G-E AUTOMATIC TRAVEL IRON! 
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Let's sty wou've decided you want to see South 


Romantic harbors 


America this winter—nutead of just envying 


. . the people who've heen here. 
Aihe Choise Cruise: to: yoitrsapesaneninnutevacesiis 


glimorone, exciting asd Bin filled. enuvett 
fut and comfortable... a8 yu posably can. 
out i: Acniise. an a Good Neighbor Lineris the trip 
for you! These big, modern Iisciey liners are 
° 
America 
_ tine and the Uruguay—in cquipped to. give 
ete any time wou the very best in life at sea, 
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All staterooms are qutside with a view of ky 


the only ones to offer the 
cd enjise—on eel 


Ivantuges of a welll 
dduales that let you pick 
© THOSE CoeNieHt for ¥ehe 


Each of the two beautiful liners —the Arpen- 


and sea amd each ts cheerfully and com 


you choose fortably furnishes, with plenty of closet and 


wardrobe space 


to go roomate in the finest Aivericaitotyle,onlivened 


with piquant Latina. 1 dishes 


Meals in the spaciéns dintng 


poal, et 


A. your find u sun-drenched awinuning: 
# fop deck tennis ual shuftleboordl, 
lots of space for deck chaves dw 


pal Lots mes 


Life afloat is 


invite you to wtter relaxation, 
and dexuriout 


“ruise Ship. You'll havea friendly, 
teneed Crise bf 
who'll see te it hat you fimdl the kin 


ancl Contine Hotes — 
of connpratts= 
ionnhip, exctiementor relaxation you're look- 
ing for They ll a 


Heling sccather weevms Jum ow deel interesting, 


Trindlad, Rie de Jaunive, Santos, Sao Peoulo, 
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discover thie 
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world fascination: that im 
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You're sitting on top of 
the world wh 1 firutect 


y Anverivan 
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quick refund if 


"Business is risky enowgh, Sefior,.. please pay 
me with American Expross Travelers Cheques!" 


JOO0% SAFE—SPENDABLE ANT WHERE 
AMERICAN EXPRESS 
TRAVELERS CHEQUES 


THE BEST-KNQWN CHEQUES IN THE WORLDF 


2 BINDERS 


$3.95 = spay 


Each Haldé 6 larvae 


ARENDS EASY-BOUND 
BINDERS for your tS. Any in Oun Surshina! 


Geographics 


DE LUXE BINDERS 
Twe for enly $4.65 
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SUCKERT LOOSE LEAF COVER CO. Oe: < 


FREE celortel falder and booklet listing out friendly Cy hotels, 
(motels, 0) ranches, Cy trailee ours of D apartments 
ira NOW| Valley of the Sun Club, Phoenix 26, Arizona 


Te Iestifies pont 


TD aerdig 1953 and for yeux preceding, it has 
heen our pleasure to welcome many paaders of 
National Gevgraphic aboard our Stream! mers 
and other trains, We have made a sincere 
¢ffort to provide you woth fine service and will 
continne to do so. We hope tw have the 
opportunity of serving you at any time 


you are planning to travel im the 


“Enion Pacifie West.’ 


A ery happy Holiday Season to alll of you, 
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UNION PACIFIC RAILROAD 


Daily Steamers... 


CITY OF LOS ANGELES” 
(Beteeen Chicogo-Lor Angeles) 

"€ITY OF SAN FRANCISCO” 
(Between Chicego-Son francisco) 

"CITY OF PORTLAND” 
[Between Chicego-Porttand-Taromo-Ssatite) 

“CITY OF DENVER" 

(Between Chicego-Deaber) 

“CITY OF ST. LOUIS" 

(Beteoen St. LouisKemay City-Demer- 

Pacific Com) 

Also belwean Chicago ord the Pacific Codel,.. 
LOS ANGELES LIMITED... .SAM FEANCISCO 
o serted GOLD COAST 
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Europe at 
its natural best 
with “slhow-roam”™ 
everywhers you £o 


EuROPEAN TRAVEL COMMISSION 
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For recreational living 
| or retirement Schult of- 
fers utmost value. Write 
for full information. 


SCHULT CORP. 


ELSHART, INDIANA 


Deer. MIR 


New Hearing Aid 
Without Tubes 


Coatly B-Battery climineited! All berHney eoats slashed 80%! 
Fawared by 2 genuine Roythern Transisfers! Wecwwm tubes 
tsanished fornver! For full information, uve handy coupon 
A postcard will do. 


Ca., Dept, 2817 | 
Chitogs 37, tll | 
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in furniture 


Adapted from an Oxfopl. Englasd e, this verwatile Cubinet—witt (es 

lide punel for writing oF sereing—is suitable for hall. living -or diming 

Foo sidelward. It incorporates cultural influences important in today's icing 
fr an furniture. 


the hrasses without | 
val a style pupal 
‘he lnzenae un the compartment dior is Georgia 
Queen Anne, an influence repeated in the back «plat of the 
miodilind Windsor Choir, tying the two ints a sige decorative eroup. 


Hoth Cabitet and Chair are remarkable for the warmth and figure 
\ of the solid Cherry Wood .— fee the beatuty of the famed 
finish... and fae the tightness, solidity amd durability of th 
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See thear unit rejisin€ pigcer in 
Siopiee's Lising Aminriran 4 
res at prishpiad il 

ree ALR: Wrtane Chine 21, 


through the “pilyriin enntarry” Jo todayy 


“A Deveaamad Ponaruns Seeur” an Be 

++ < thin fascinate otnry if ther dewnkips Che hab ‘a 

<a a teretinmes is bene My HUY worxswors 
FriIcKLEY 

(Chorry Valley. 32 gape, 40 Mhuatrations i 

lier prsctpuidl mall Oily BLING 


fain the (lassie Megieal it Bnelupal chewe, 
STICKLEY, Inc. Fayettevilie, ty, ¥ OF FAYETTEVILLE, N.Y. 


Musics the Natiniel Geograpble—It Mauitber gob 


TRACTION 
YOU CAN TRUST 


© Whenever you drive on [ce or snow, you 
will have better, safer tection with 
AMERICAN V-Bur Reinforced Tire Chains 

the finest ever made. Thetr V-Bars—with 285 
ated lett 
atid right fot balanced traction... for surer, 
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Goldsfilled with 
expansion bricclet 
$90 
Other models from 
57130 
Stainless steel 
fede 667.50. 
J4 RU Gold from 
Sy 23 ey ‘, #140 
In engineering... In styling : Ait mndels 17 Jp 
The world’s finest autom: — oioriae 
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GREAT AIRLINES 
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ON THE CONVENIENT Book F] Month PAYMENT PLAN! 


vient Book « Month 


FREE! 4, Rae 
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TODAY and ger er ss 

exciting PREVIEW eet 
booklet and full details = 
of the Book a Month 
Payment Plan 


Un Compo, Welle i, Lek 


¥ 
1 
' 
1 


were 


’ Am Shocting U fue... 


eG 
ory PD BE 


abut the neal tlerdl 
inthe show! 


wom we 


you get 


showing color slides 


~La Belle 


Filly, Automafie. 35mm. 


Slide Projectors 


afograghie dealer for 
FREE DEMONSTRATION of 
La Bolle AUTOMATIC ELIDE PROJECTORS 


LA BELLE “TS PROFESSIOWAL 


= 575485 
La Belle industries, inc. 


OCONOMONOT, WISCONSIN 
IM CANADA —PRECISION CEMEEAS, MONTHEAL, GUESEC 


“| drink all the coffee 
| | want... 


I get all the sleep 
I need!” 


DON'T STOP DRINKING COFFEE... 
JUST STOP DRINKING CAFFEINE 


DELICIOUS IN 


EITHER INSTANT GR — 


REGULAR FORM 
NEW EXTRA-RICH 


SANKA COFFEE 


It's delicious! It's 97% caffein-free! 
It lots you sleepi 


Products of General Foose 


” Few LINers 


the smartest dean between two ini 


TRAILWAYS ‘n 


ickets permit unlimited travel). For 
to Jtaly, special 
educed cont. 


moturists bring 


coupons secure | 


See your Travel gent new! 
ITALIAN STATE TOURIST OFFICE—E. NL I. T. 
21 Eos! Slut Street, New York 22, N.Y. 


See more in '54 
than you ever saw 
before! 


Ask 


(CANADIAN 
NATIONAL 
RAILWAYS 


about Canada’s 19 
top Maple Leaf Vacations 
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IN COATED PAPERS 


One of the first requirements fey 


Quality 


Coated Papers by 


Champion-Interna 
CICO-GLOSS 


tional: 


CICO-GRAPH CICO-FOLD C1OO- PRESS C100-LETH 
CICO.FLEX C1CcO-BRITE CICO. PRINT CLOO-.OFFSET 


CIIASPION-INTERNATIONAL 
of Saevence.. Vassachiusth 


Manufacturers of 


co, 


Quality Coated Papers 
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DENTURE WEARERS! 


Dentists from coast-to-coast recommend ORA 


el 
Get this Special 

Bargain Today! 
haven { TOTAL \ 
pecs | 4 19 
ts \ vaLuE 


BOTH ONLY 


4 Puma ean Prec 


ORA 


DENTURE CLEANSER 


rg pec ‘lm clicking with 3-D° 
now! 


AUTOMATIC 


Rolleiflex 
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At comera dealers everywhere 
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Burleigh Brooks, Ine. 40 0. a8 st., new York 36,6. 9, STEREO CAMERA 


PONDER & BEST, INT. G14 H. Cele Ave,, Hothrwoed a8, Calif, | Etaepers inc. Marlene 7. Orepnr 
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You may remember that the tortoise “pursacd a. 
Mlow but steady pace straight to the ead of the 
Yet he won the race simply bry taking it in 
sttide Indeed, he took Jif much, much easier 
than the 


cuMrrse. 


fe. 

This is cuactly whist doctors wish that all pathetts 
who haye high blood pressure, or hypert My 
would do. In fit, people whe have moderite, wit 
complicated 1 helped 
simply by learning to adjust their lives 10 a slower 


h blood pressure are of 
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treatme 
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In addition, patients shuuld carefully follow t 
doctor's advice about diet und cating habits. 
t should be constantly kep! 


all, we the proper 
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Even In these cuses, there are often ways 
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blood pressure affects at lewst 4 million 
Amencans ....and isa major cause of heart disease 
in middle age and later years If you have reached 
© years when hi 


blood. pressure is most likely 
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has ever been high blood pressure i 
do not neglect to see your dactor fo 
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epular medical 
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ft control, 


The outlook 
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This Christmas 
Say it with AY 
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